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Preface. 


The absence ot a suitable text- book of Inductive 
Logu; has been keenly felt ever since this subject 
vv’as introcluceil into the Intermediate course. The 
works of Mill, Jevons, Fowler, Bain, Weltou and 
others are no doubt standard works on the subject, 
but they are precisely for that reason not suited for 
class use. They cover far more ground than the 
Syllabus laid down for the Intermediate Examination ; 
and they contain few or no exercises: and with- 
out exercises the teaching of Logic is as useless as 
the teaching of l^Iathematics without tlie solution of 
nroblems. I have therefore made it a point to append 
a set of exercises at the end of every Chapter, and 
made the treatment of Inductive Fallacies as exhaus- 
tive as I could. Many of the examples and exercises 
have beeii borrowed or adapted from the works of 
tlie great logicians ; but a. great many have been 
specially framed for this book. 

1 7, Lytton Road, Dehra Dun : ) 

l C ^ > A. G. M. 

; 2iith June, 1914, ) 
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TRXT-BOOK OF INDUCTIVE LOGIC. 

— 

' INTKODUCTION. 

Students who proceed to the study o£ Inductive 
Logic after completing their course in Deductive Logic, 
will be very much mistaken if they expect to find in it 
the treatment of Terms, Propositions and Syllogisms 
from what they would regard as the “inductive” point 
of view. Inductive Logic has very little in common 
with Deductive Logic. It is only in so far as both 
deal with the process of inference (in its Avidest sense) 
that both may be termed Logic ; otherwise the proper 
name for what is traditionally called I ndu ctive Logic 
would be “ Principles of Experimental Science^.” 

The term “ inference ” has a very wide meaning. 
It includes not merely syllogisms, but all forms of 
reasoning by Avhich the mind arrives at some fresh 
truth as a conseipience of some other or others already 
known. JTn Deductive Logic, the trutlis from which 
the reasoning starts are general or universal propositions 
whicli are taken for gran ted ^ in Inductive Logic, we 
have got to establish these universal propositions by exa- 
mining particular instances. In Deduction, general 
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truths are presupposed as intuitions of the mind, or 
hy])Otheses, or knovvledge taken on trust or authority ; 
in Induction, the universal propositions from which 
deduction starts are amved at by observation and ex- 
periment. Koughly, Ded uctio n in ay be said to descend 
from general truths to particular facts ; Induction, 
to ascend from particular Facts to general truths, 
‘ Or, to put the same thing in other words, in Induc- 
tion we trace effects to their causes ; in Deduction, 

• causes to their effects. The process iiu'olved in both 
may in a broad sense be termed Infei’ence. 

But the relation between Deduction and Induction 
is not really one of opposition, but (jf mutual depend- 
ence : the one cannot be carried on wdthout the other. 
Deduction depends on Induction, i)ecau.se the universal 
propositions which constitute its premisses are obtain- 
ed by induction; Induction depends on Deduction, be- 
(siuse in predicating of a whole class what we observe 
in particular cases, we actually employ deductive reason- 


ing 




Stridtly speaking, Induction comes before Deduction 
in the order of treatment, because we must first get 
premisses before we can reason syllogisti<.*a]Iy. Practi- 
cally, however, it is more convenient to study Induction 
after Deduction, because a knowledge of Svllogisms is 
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useful in undei’standing the ti'ue nature of Induction 
an<i in realising its great importance. 

The Scholastic philosophers of the middle ages Ije- 
lieved that the only source of knowledge was the syllog- 
isin, and hence they neglected Induction, which re- 
ceived its first great stimulus from the time of Bacon, 
who is often styled “ the Founder of the modern In- 
ductive Philosophy.” The syllogism is uo doubt a >'ery 
useful form of ai’ginnent, but it cannot yiekl us any 
new trutlis. < General truths cannot always he jxi’oved 
by syllogisms ; ixecause to prove a universal proposition 
by a syllogism, the premisses of the syllogism must be 
universal propositions ; and then to prove these premis- 
ses we must liave fresh syllogisms with universal ])ropo- 
sitions again as their premisses, and so on until a point 
is reacihed beyond which we cannot proceed at all. For 
example, take the universal pro])osition, AH 'men are 
morta / : we can prove it by the following' syllogism : — 
All animals are mortal, 

All men are animals, 

.•. All men are moi’tal. 

The major premiss of this syllogism again may 
be proved by another syllogism, having for its own 
major a still wider universal :— 

All composite bodies are subject to ( lissolutiou. 
All animals are composite l)odies. 

All ani'mals are subject to dissolution, i.e., mortal. 


But there must be a limit to this process : the se- 
x-ies cnunot ,<i’o on <id injimhm. Hence Looic ticcepts 
certain principles as conditioning all reasoning, and ob- 
tains most of its general propositions, if they have anv 
scientific grounds, by imluction from obser\'ed facts, 
with the aid of these ultimate principles. These ulti- 
mate principles form the subject-matter of [ndueti\'e 
Logie. •{ 
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CH A PTER I. 

THE NATURE OF INDUCTIVE INFERENCE. 

1 Definition of Induction. — “ Induction is that 
operation o£ the mind liy which we infer tliat wliat 
we know’ to i)e true in a particular ease or cases, will 
i>e true in all cases wdiich resemble the former in certain 
Hssignalile respects.” 

—. 1 /;//. 

“ Induction is the process by which we conclude 
that what is true of certain individuals of a class is true 
of the whole class, or that what is true at certain times 
will be true in similar circumstances at all times.” 

~m/. 

“ Induction is the process of arriving at general 
propositions iiy means of observation or fact.” 

— Ba/'/i. 

2 Three Essentials of Induction. — There are 
three essential marks of a true induction : — 

(1) An induction must be expressed in the form 
of a proposition fit is an affirmation of concurrence or 
non-concurrence. 

{ '!) The proposition must he general, that is, ap- 
plicable to all eases of a given kind. 

(o) 'fhe mode of arriving at it must be an ap- 
peal U) oliserratioii-QV f-ACt. 
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Eacli o£ these essentials will now be explained more 
fully. 

3 An Induction is a Proposition. — An induction 
must be expressed in the form of a logical proposition, 
affirming a coincidence or non-coincidence of distinct 
properties ; that is to say, the proposition must be a real 
proposition, not a vei’bal one. A verlial proposition 
gives only tlie definition or part of tlie definition of the 
subject ; a real proposition states some fact about the 
subject which is not contained in its definition. 

An Inthirtio /1 should therefore he distinguished from 
a tieneraJ Notion or Definition. In forming a general 
notion or in framing a definition the mental process is 
to some extent the same as in Induction : in both we 
ascend from particulars to general. But both in Notion 
and in Uefinition we ftre absolutely limited to one indi- 
visible fact or attribute, wiiereas in Induction there is a 
conjunction of at least two separate facts or attrifnites. 
For example, the proposition ‘ Ruminants are animals 
that chew the cud ’ is not an induction, because both 
siiljject and predicate refer to one and the same fact ; 
whereas the projiosition ‘All ruminants are herbii'orous 
is an induction, be(;ause the attribute of cliewing the 
(‘ud is conjoined to the attribute of feeding on herbs 
in an affirmation of coincidence. ^ 
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4 An Induction is a General Proposition.^ — An 

induction must not only be expressed in the form 
of a real proposition, but must also be a generrd propo- 
sition. A single concurrence, as ‘ The wind is shaking 
the tree,’ is a })roposition, and a real proposition, but 
not an induction. Induction is based on such individual 
concurrences, but a single one is not enough. If the 
concurrence recurs, or if the two tilings^ — -a high wdnd 
and the shaking of trees — have concurred within the 
whole course of our observation, or if the same con- 
currence has been uniform in the observation of all 
other persons, wm are tlien justified in saying, ‘ Every 
time there was a high wind the trees w'ei'e shaken.’ 
But still this is not an induction. What I’emainsis the 
extension of the comairrence from the observed to the 
unobserved cases, — to the future, as well as to tlie 
past. A complete indMCtion is a getter aimed io that e.r-] 

presses what is conjoined everyadiere and at all times. 

The generality of an inductive proposition may be 
wide or narrow', the of generality being quite 

immaterial. For example, ‘ The breeze alw-ays spreads 
the flag over Government House, Allahabad,’ is as truly 
an induction as the much Wider statement, ‘The breeze 
ahvays spreads all flags of all kinds,’ — becaitse both 
these statements are general, and cover the unseen and 
the future as well as the seen and the present. 
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Under this head a distinction should be drawn be- 
tween Induction and what has been improperly called 
hiduethiii by mnph Enumeration. In the latter, a gene- 
ral proposition is used only to sum up the observed 
particulars. For example, if by enumerating the 
months of the year from J anuary to December, we say 
‘ All the mouths of the year have less than 32 days’, 
this wouI<l not be an induction, because the statement 
is based on an observation of all the months ; whereas 
in a true induction the general statement must advance 
beyond the observed particulars, for without such an 
advance there is no real inference, no addition to our 
knowledge.® 

5. An Induction is based on Observation of 
Facts, — An inductive inference is Iiased on direct 
observation of facts : it is not derived from other pro- 
positions. In this lies the chief point of difference be- 
tween Induction and Deduction, Inductive proposi- 
tions are obtained directly from Isiature ; deductive 
inferences are derived from propositions that are them- 
selves inferences. 

For example, the universal propositions of mathe- 
matics cannot be called inductions in the true sense, be- 
cause although they are general and are based on a 

i’oi a tuller treatnaeat of this distinction between true and ap- 
()aieat inductions, see Chapter VIl. 
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sort of observation, the observation is not observation 
of bat calculation of ahtract quaiitities. 

When, for example, Euclid proves that the angles at the 
base of an isosceles triangle are equal, his proof is 
not based on observation of concrete triangles (if there 
be such a thing in existence), but consists of demons- 
tration made upon an exemplary diagram and thence 
extended to all similar instances. The only resem- 
blance that this form of reasoning bears to Induction 
lies in extending what is found in one instance to all 
similar instances : the resemblance fails on vital points. 
We expi’essly omit from the reasoning all reference, say, 
to the size of the triangle, to its colour, to its material, 
to the size of the angle contained by the two equal 
sides, — that is to sajq all elements of observation. This 
sort of inference is called ‘^Parity of Reasoning.'’'’ 

Tnduetion should also he distinguished from CoUi- 
gation of Facts.” ‘ Colligation ’,means the act of bring- 
ing into connection a number of isolated facts by means 
of a generalisation. Every induction is a colligation 
of facts, but every colligation of facts is not an induc- 
tion. For example, the astronomer Kepler wished to 
discover in what kind of path the planet Mars moved. 
H,e could not observe its progress all along the path, 
but he made a naml)9r of detached observations as to 
the apparent places occupied by the planet. Tiic. 
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riuestion for Tve])ler was what kind of figure the places 
between the points would make, supposing they were 
all joined together. After a good deal of unsuccessful 
guessing, Kepler concluded that an ellipse exactly suit- 
ed the case. But the judgment, ‘ the path in which 
the planet Mars moves is an ellipse ’ is not an induc- 
tion, but a mere colligation of facts, because although 
based on observation of concrete facts it is not based on 
causation : it is only a description in general terms of a 
set of oijserved phenomena. 

lake another example. Suppose a navigator, after 
sailing round some newly-discovered land, observes that 
\ arious parts of the coast are washed by the sea, and 
he draws the conclusion that it is an island. This too 
is not an induction. For in tlie first place the proposi- 
tion IS not general, but refers to an individual land. 
In the next place, though based on observation, the 
observation does not furnish a clue to any causal 
^ , but affoi’ds only a conception to fit certain 
M e thus see that mere observation of facts will 
make an induction : the ohsermtiou mvM be ivith a 
rausal connection. 

6 Induction relies on the Uniformity of 
Nature.— As every true induction is an inference 
from the known to the unknown” it assumes that 
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observed— that what liolds true of the particular cases 
that have been examitied holds true of all similar cases. 
This we do on the strength of our belief in tlie unifor- 
rnity of Nature. For example, we ol:)serve in the case 
of some animals and plants — say, our domestic animals 
and our garden plants — that they live and grow when 
they g’et a sufficient supply of light and heat, and lan- 
guish or die when they do not. From the observation 
of these particular instances we infer that what we 
have found true in the case of certain animals and 
plants, will also be true in the case of other animals 
and plants^ How do we draw such an inference ? — 
On the ground of our belief in the uniformity of Nature. 
Hence our conclusion, ‘All life depends on the presence 
of light and heat,’ is a true induction, because it fulfils 
all the conditions of a true induction : — 

(1) it is a real proposition, 

(2) it is a general proposition, 

(8) it is based on the observation of particular 
concrete instances, 

and (4) it passes from the known to the unknown 
in reliance on the uniformity of Nature. 

This last condition is a fourth essential of a truc 
luduction, which piay now be defined as a luiln-rs/i/ 
real propositimi, based on obsarvatmi, in reliance on the 
ximformit'ij of Nature. 
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7 . The Uniformity of Nature. — The uniformity 
ot Xature has been expressed in the form of various 
sayings : — 

What has been will l)e.’ 

‘ History repeats itself.’ 

'Ihe future will resemble the past.’ 

‘ The absent is like the present’ 

• The universe is governed by laws.’ 

All these statements mean that what has been found 
ti ue of .inything under a certain set of circumstances 
will continue to be found true of similar things under 
similar sets of circumstances. The uniformity of 
We does not mean that Nature is uniform in all 

things, for in many ways she is far from uniform • 
there is endless variety in the sizes, shapes, colours, 
ami all other properties of things. The wind and 
weather are proverbially inconstant. Yet amidst this 
mhmte diversity there is a certain regularity and constan- 
cy in the nature of every phenomenon in it. own .where 

f hus the propositions that ‘ Unsupport^^ bodies fall 

0 le ground, that ‘Arsenic is poisonous’, that ‘Water 
seeks Its own level’, are propositions that are uniformly 

true, whatever diver-sity there might be in the proper- 
ties of these things under special cjrcum.stanoes ; ^ g 
Tbe unsupported bo<iy might be a stone, a coin,' or'' a 
eathcr ; the arsemc may be white or black, crude or 
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refined ; the water may be rain water, or pipe water, 
or spring water. These are matters of detail that do 
not affect the course of nature. Hence it appears that 
there is not « uniformity, but wiiformities. Different 
things fall under different departments, and each de- 
partment has its own uniformities or laws. The course 
of nature is said to be uniform, because the course 
of each of the various phenomena that compose nature 
is uniform. 

8 The Law of Uniformity is held to be the 
ultimate Major Premiss of inductions expressed 
in Syllogistic Form. — Archbishop Whately holds that 
every indu(-tive inference may be regai’ded as a syllogism 
with the major premiss suppressed, and that this major, 
when supplied, will be found to assert that what holds 
true of the cases under consideration will hold true of 
all similar cases ; that is, this major pi’emiss is a state- 
ment of the Law of Uniformity. Thus, when having 
found that this, that, and the other magnet attract iron, 
we advance to the general proposition ‘ All magnets 
attract iron,’ our reasoning may be expressed in the 
form of a syllogism as follows 

“ Wiuitever liolcls true of this, tiiat, and the other riiagiiet, 
holds true ol all, 

Attracting iron holds true of this, that, and tiie other magnet. 

Attracting iron holds true of all m'aguets.*’ 
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Now, the assumeti major here is not self-evident. 
How do ^ve (.•ome by it ? It is plain tliat it rests for 
its evidence on the large assumption of uniformity in 
tile course of nature. While the immediate major pre- 
in every particular case of induction is the affirma- 
tion of some particular kind of uniformity, th& idtiinate 
major premi.ss of inductive syllogisms in general is the 
Liiw of (. niformity itself. 

9. Criticism of Archbishop Whately’s View.™ 
Archbishop Whately’s view that the Law of Unifor- 
mity is the ultimate major premiss of inductive 
J^yllogisrns, is erroneous. Take the syllogism he offers 
as an illustration of his (.loctrine 

Wli.atover i.olds true of this, that, and the other magnet, 
luikls true of all, 

Attracting iron holds true of thi.s, ti,at, and the ^dher magnet. 

Attracting iron holds true of a)! magnets.” 

Tlie minor premiss in the above syllogism is itseli' 
tim statement of a universal law, and not the statement 
oi ptirticular instances of a phenomenon. For if, when 
It IS said thiit in the instances examined the inamiets 
tittract iron, it he left uncei-tain whether the ma<>nets 
ms- mu-h attract iron, or whether the property of attra.ff- 
mg iron IS due to some other circumstance peculiar to 
those particular magnets, we have no ground for a 

universal conclusion. The meaning must therefore he 
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that the magnets examiaed ai'e as sueh the cause of 
attracting iron. But when this is asserted we have 
already left the individual instances far behind, and 
have by abstraction reached our universal law. The 
major premiss, as well as the syllogism, become there- 
fore superfluous. The doctrine of Uniformity of isTature 
is present in the reasoning, but only as a belief in the 
mind, not as a suppressed major premiss. 

lO. In what sense is Induction based on the 
Law of Uniformity ?— That Induction is based on the 
Law of Uniformity does not mean that the principle 
of Uniformity is the canon of induction in the same 
sense in which the “Dictum” is the canon of de- 
ductive reasoning. For it does not answer the (piestion, 

‘ How does the mind pass to a universal conclusion from 
an examination of a few particular cases ? ’ It answers 
a different question, ‘ Does the same cause always pro- 
< luce the same effect? ’ The principle of Uniformity 
is a material principle, not a formal law ; it belongs to 
the order of things, not to the order of thought, The», 
real problem of Induction is to ascertain in what cases 
we are tvarranted in asserting that what holds true of 
the few instances examined holds true of all. The 
principle of Uniformity offers us a guarantee that our 
universal judgments, if correctly arrived at, will be veri-, 
tied in fact. 
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Jl. Various aspects of the Uniformity of 
Nature: with which of these is Induction con- 
cerned? — ’Nature is composed not of 07ie uniformity, 
but of many. Philosophy has systematised these into 
a number of First Principles, the most important of 
which are : — 

(1) The Laws of Thought, 

(2) Tlie Mathematical Axioms, and the Axioms 

of Syllogism, 

(;->) The Uniformity of Time and Space, 

(4) The Persistence of Matter and Energy, 

(5) The Law of Causation. 

Of these, Induction is chiefly concerned with Cau- 
sation alone. 

12 Uniformity not an Objective but a Sub- 
jective Quality. — We must not suppose that what 
we call laws of nature are actual existences like the 
w'oods, or the streams, or the mountains of nature : 
they are merely expressions of what v'e believe we 
have uniformly observed. They are products of the 
mind, formed by processes of abstraction and generalisa- 
tion. Man does not discover laws pervading through 
nature : he invents them to describe what he observes. 
Uniformity is read into Nature by man. It is just as 
true to say that Nature is infinitely various as to 
say that she is peiTectly uniform. She is at once botl\ 
and neither. < : i'' 
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EXERCISES. ■ 

1. What is the relation between Induction and Deduction ? In 
what sense''can they be called two branches of Logic ? Which of 
them is the prior in the order of thought ? 

2. Define Induction, describing clearly the various characteris- 
tics of a true induction. 

3. How does the process involved in Induction differ from 
that of forming a general notion or framing a definition ? Illustrate 
your answer. 

4. State, explain, and illustrate the various kinds of induction 
improperly so called. Explain clearly in each case why it is not an 
induction in the proper sense of the word. 

5. “ Every induction is a colligation of facts, but every 

collig^Rh^i^ facts is not an induction.” Explain and illustrate 
.this,. . . 

6. Explain and illustrate the basis of the “ argument from 
the known to the unknown.” Can we do this in all cases ? Give 
reasons. 

7. What is meant by the Uniformity of Nature? Is this 
uniformity prevalent throughout nature ? How do you account for the 
infinite diversity of forms we meet in nature ? 

8. Archbishop Whately says that the Law of Uniformity is the 
ultimate major premiss of every inductive syllogism. Explain 
this view fully, and state whether and how' far you agree with 
this view. 

0. Name some of the important aspects of the Uniformity 
of Nature, and state with which of these Induction is principally 
concerned. 



1(K Criticise or justify the following inductions, giving mil 
reasons in each case : — 

(а) The soul of man is immortal. 

(б) The circumference of all circles is more than three times 

the size of the radius. 

(c) This white powder is neither chalk, nor lime, nor salt ; it 
must therefore be sugar. 

All years, except Leap years, have 865 days. 

(e) James I., Charles I., Charles II., and James II. were all 
the Stuart Kings of England. 

('/) All monotheists believe in one god. 

(g) All scarlet flowers are without fragrance. 

(h) All horned quadrupeds have cloven feet. 

(i) All birds lay eggs. 

(i) Most tropical birds have gaudy plumage. 

(k) Some Indian horses have a bushy tail. 

(/) All camels are herbivorous. 

(m) Monkeys may or may not be classed as quadrupeds. 

(/<) Ail mammals bring forth their young alive. 

(o) Agriculture in India depends upon the monsoons. 

(p) Whenever there is a failure of the rains the result is a 

famine. 

(g) All triangles are plane figures. 

(/•) Whenever there is a wet winter the mortality from the 
plague is high. 

(if) The tallest trees have always the smallest fruit — witness 
the peepul, the banyan, the neem, the pine, &o. 

(t) Whenever the rainfall is heavy the malaria epidemic is 
severe. 
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(if) The smallest birds are those that sing most sweetly, 

(v) In all places where the vegetation is dense the rainfall is 
heavy. 

('w) All poisonous substances have a bitter taste. 

(rt-) Places of pilgrimage become unhealthy during the pil- 
grim season. 

(^) A swallow can fly swifter than a dove. 

(^) Ail stimulants have a depressing effect on the nervous 
system. 
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CH A PTER II. 

CAUSATION. 

I. Induction is chiefly conceFned with Causa- 
tion.— Of the several aspects of the Uniformity 
of Nature, that of Causation is the one with which 
Induction is primarily concerned. The chief object of 
Inductive Logic is to ascertain the laws of causation 
that prevail in nature, — that is, to determine the effect 
of everj!" cause and the cause of all effects. This is so 
because — 

(1) Induction is the process of establishing gene- 
ral truths, and one fact is generally and uniformly true 
of another only when the two are related to each other 
as cause and effect ; 

(2) Events of succession, ie., events that invari- 
ably follow one another, are the most numerous of all 
phenomena, and the progress of science has continually 
pro^^ed that cases of succession are instances of causa- 
tion, though the causal connection may in some cases 
be still hidden ; 

(8) The Law of Causation is so certain and uni- 
versal that it serves as an admirable test for verifying- 
universal judgments of all kinds. 

Every induction depends on the accurate determi- 
nation of cause and effect, for it is not possible to lay 
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down a universal proposition until we have discovered 
the precise nature of the relation in the ease we are- 
dealing with. 

2. The Law of Causation.— “ The Law of 
Causation asserts that every event that happens is de- 
finitely and uniformly connected with some prior event 
or events, which happening it happens, and which fail- 
ing it fails ”. 

— Bain. 

The Law of Causation asserts two things and denies 
two things. It asserts — 

(1) that every event has a cause ; and 

(2) that the world is a well-ordered rational 
system. 

It denies — 

(1) that events are spontaneous, or occur of 
themselves ; and 

(2) that events follow one another irregularly, 
indiscriminately, or capriciously. 

The Law of Causation also implies that the same 
cause always produces the same effect, but not con- 
versely : the same effect is not always produced by the 
same cause, for there may be plurality of causes. For 
example, a severe blow on a man’s head will always 
cause death ; but death is not always caused by a blow 
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on the head. Even where there is a plurality of causes 
at work, the number of causes is fixed, and the charac- 
ter of each is as definite as if it were the sole cause.* 
Plurality of causes is, however, more an incident of our 
imperfect knowledge than a fact in the nature of things ; 
as knowledge extends we find less and less of plurality 
and more and more of unity. 

3 . Meaning of ‘ Phenomenon ’ in Inductive 
Logie. — The popular meaning of ‘ phenomenon ’ is 
something out of the ordinary course of Nature, such 
as an. eclipse, or a comet, or a shower of meteors,— 
particularly such as appeals to the eye. In Logic the 
term ‘phenomenon’ means ‘ anything which presents 
itself to the senses ’. Not only this; but facts of the 
mind are also spoken of as “ mental phenomena ”. 
Hence a ‘ phenomenon ’ may be defined as anything 
which is presented, to expenence, either eaiernal or in- 
tern aL 

Inductive Logic may thus be said to be fLiefly 
concerned with the causal relation among phenomena. 

4 . leaning of ‘ Antecedent ’ and ‘ Conse- 
quent ’.—Every phenomenon has a set of ‘ antece- 
dents ’ and a set of ‘ consequents Those events which 

For a discussion ol the doctrine of Plurality of Causes, see 
para. 19 mfra. 
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precede (or accompany) a given phenomenon are call- 
ed Antecederii s ; while those which follow it are called 
Co nsequen ts. Every phenomenon is attended by an innu- 
merable set of antecedents and aninnumerableset of con- 
sequents, for the number of events happening together or 
happening in succession, is infinite. It should be borne 
in mind that the terms ‘ Antecedent ’ and ‘ Consajuent’ 
include not only those events that have a bearing upon 
the given phenomenon, but also those which are ap- 
parently unconnected. Those antecedents which have 
a certain bearing upon the production of a phenomenon 
are called Contributory Antecedents ; those that have 
no bearing are called Non-contributory Antecedents. 

5 Meaning of ‘ Condition The ‘ Condition’ of 
a phenomenon is its indispensable antecedent, i.e., 
that antecedent without which a phenomenon would 
not be or take place. 

There are two kinds of Condition — Positive and 
Negative. A Positive Condition is one that cannot be 

O'. 

omitted without frustrating the effect. A Negative 
Condition is one that cannot be introduced without 
frustrating the effect. A positive condition is so called 
because its preseme is needed to produce the effect ; 
a negative condition is so called because its absence is 
needed to produce the effect. Eor example, a match 
is lighted and it burns. The positive conditions of the 



burning are the sulphur, the phosphorus, &c., on the 
match, the presence of oxygen in the air, &c. ; the 
negative conditions are the absence of damp on the 
match box, the absence of a strong wind, &c. 

6 Distinction between Cause and Condition.— 
A ‘ Cause ’ is wider tlian a ‘ Condition ’ ; it includes all 
the conditions of an event, both positive and negative. 
An event may have, and does usually have, many con- 
ditions, but only a single cause, — unless there be a 
plurality of causes, which is highly improbable, if not 
totally impossible 

The failure to distinguish between Cause and Con- 
dition has given rise to the popular conception of Caus§ 
as that particular condition which happens to be upper- 
most in the mind at a given moment or in some special 
connection. Popularly the term ‘Cause’ is applied 
sometimes to one and sometimes to another of a large 
group of antecedents, according to one’s special interest 
or point of view. Suppose a man is killed by a gun. 
The cause of his death may be variously ascribed (a) to 
the bullet ; or (d) to a gunshot wound ; or (c) to 
nervous shock ; or (d) to rush of blood into the heart or 
lungs ; or (e) to the accidental or deliberate pulling of 
the trigger ; &c. .In the popular sense each one of 
these antecedents may well be spoken of as the “ cause” 
of the man’s death ; logically, they are only conditions. 
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7. Distinction between ‘Cause’ and ‘ Occasion’. ) 

—A ‘ Cause ’ is the sum-total of the conditions of an 
event ; an ‘ Occasion ’ is that particular circumstance in 
the series of antecedents which brings the others or the 
whole cause into operation. 

The occasion of an event is often popularly called ] 

its cause. For example, a man slips his foot on a lad- i 

der and is killed. Popularly, the cause of his death was ! 

the fall ; logically, the fall was only the occasion, be- i 

cause it was the fall that brought the difEerent condi- 
tions of death into operation — by producing concussion 
of the brain, &c. Many conditions were in this case 
necessary to bring about the effect (death), — such as 
the greasy state of the rungs of the ladder, the man’s 
overbalancing himself, the weight of bis body, the ' 

height from which he fell, the nature of the ground on 
which he fell, the fragility of the human body, &c. j; 

All these are in scientific language called Collocation of 
circumstcmees. 

An Occasion may therefore be defined as that pro- 
minent and positive incident which completes the col- 
location of circumstances required for the jiroduction of 
a given event. 


8 Distinction between ‘Agent’ and ‘Cause’. — 

Popular usage often designates as ‘ cause ’ what would 
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more properly be called an ‘agent’, as when it is said 
that fire is the “cause” of heat, or a teacher the 
“ cause ” of the pupil’s knowledge, or the commander 
of an army the “ cause” of a victory. The source of 
the error here is the popular misapprehension that in 
nature some things are active, others passive ; the former 
being called ‘Agents’, the latter ‘Patients’. The dis- 
tinction between these is merely a verbal one, originat- 
ing probably from the distinction between the active 
and the passive voice of verbs in Grammar. In nature 
all things are alike active ; if agents act upon patients, 
patients equally react upon agents. The logical defi- 
nition of ‘ Cause’ includes both the so-called ‘agent’ 
and ‘patient’. 

9. Definition of ‘ Cause ’.-—Now that a ‘ Cause’ 
has been distinguished from (1) a mere antecedent, 
(2) an antecedent condition, (3) an occasion, and (4) 
an agent, we may proceed to define it — ■ 

“ The cause of a phenomenon is the antecedent or 
concuiTence of antecedents on which it is invariabh" and 
unconditionally consequent 

—MiU. 

“ The cause is the entire aggregate of conditions 
or circumstances requisite to the effect ”. 


■Bahi. 
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lO Essential Marks of a Cause. — ^The cause of 
au event or phenomenon has the following essential 
characteristics : — 

> (1) It is relative to the effect ; 

(:2) it is antecedent to the effect ; 

(S) it is the fwjan'aJZe antecedent ; 

(4) it is the unconditmial antecedent ; 

(5) it is the antecedent ; 

(6) it is quantitatively equal to the effect. 

Each of these essentials will now he explained more 
fully. 

II. The Cause is relative to the Effect. — This 
means that the cause of an event or phenomenon is an 
event or phenomenon. Logic has nothing to do with 
the ultimate, or absolute, or final causes of things ; its 
sole business is to investigate physical or material 
causes. The logician selects from the infinite series of 
connected natural events, that particular event which 
is relative to, or which pertains to the given phenome- 
non, and is neither too wide nor too narrow for a train- 
ed mind to comprehend. For example, w^e have to 
inquire the cause of an epidemic of malaria in a certain 
place. It is not necessary for this purpose to seek the 
origin of human suffering, or the cause of diseases in 
general, or even of fevers in particular ; these are not 
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r dative to the given phenomenon : they are too 
wide. 

— Xhe phenomenon of which we have to seek the cause must 
be an event ; i.e., not a new thing, but a change in something, or in 
the relative position of things. The following subjects, for example, 
maj be classed as events, and may be regarded as within the range 
of inquiry : — the phases of the moon, the tides, the freezing and 
boiling of water, famines, floods, &c. The following subjects are 
outside the range of logical inquiry : — Why the moon is a planet ; 
why water is a liquid ; why heat boils and cold freezes water ; why 
crops do not grow without water ; &c. If these questions were 
made subjects of inquiry it would imply that the moon was not ori- 
ginally a planet, nor water a liquid, &c. The given phenomenon is 
always an event, a change in the relative position of things. 

12. The Cause is antecedent to the Eifeet.— 
Tiiis means tliat the cause comes first and the effect 
follows it ; hence the effect is called the consequent. 
This view has been objected to by those who maintain 
that the term ‘ cause ’ implies ‘ effect so that until an 
effect occurs there can be no cause. But this amounts 
to putting the cart before the horse. It is true that 
the term ‘ cause ’ implies au ‘ effect ’—there can be no 
cause without an effect — but it also implies the relative 
futurity of the effect. The term ‘effect’ no less implies 
a ‘cause’ — there can be no effect without a cause — 
but it also implies the relative priority of the cause. 
It must not be supposed that cause and effect 


are 
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phenomena in any way separate : the course of nature 
is one continuous series. If, for example, a flood sweeps 
away a village, the flood itself was caused by excessive 
rain ; the rain came from the clouds ; the clouds were 
formed by moisture sucked up from the sea ; and so 
on. There is no beginning to this, and no break in it. 
Any of these changes may be taken as an effect, and 
the cause of it may be enquired into ; or it may be 
taken as a. cause, and the effect of it may be pointed 
out “ There is not in Nature”, as Carveth Read says, 
“ one set of things called causes and another called 
effects ; but everything is both cause of the future and 
effect of the past ; and whether we consider an event 
as the one or the other, depends upon the direction of 
our curiosity or interest ”. 

Though the cause is prior to the effect, this does 

not mean that the whole of the event known as 

* cause should be over before any part of the event 

known as effect begins to take place ; the whole cause 

may not be antecedent to the whole effect ; e.g., the 

causes of the French Revolution continued to work 

: . ■ ■ 

after the Revolution had commenced. 

^ 13. The Cause is the Invariable antecedent of 

the Effect. — This means that a given cause has inva- 
riably or always the same effect. The uniformity of 


< : 

i. 
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Causation itself implies this. Two important reserva- 
tions should be borne in mind in this connection : 

(1) antecedent of an event is not part of 

its cause. To argue that because one event precedes 
another therefore it is the cause of that other, 
would be committing the familiar fallacy known as 
“ -Post hoc, ergo propter hoc ”. Every 'event has an 
infinite number of antecedents that have no direct 
bearing upon the production of it. For example, the 
breaking out of an epidemic in a city may have been 
immediately preceded by the establishment of a new 
school, the transfer of a popular official, a fall in the 
price of silver, and thousands of other noticeable events 
in that city as well as elsewhere in the world : but 
none of these can be said to be the cause of the epide- 
mic,— though, of course, all of them are remotely con- 
nected with one another, if we take a sufficiently wide 
view of the working of the world. 

(2) Even if two events do invariably occur one 
after the other, it does not necessarily follow that they 

are cause and effect; for they may be co-effects of a 

common cause. For example, night invariably follows 
day, but mght is not for that reason the cause of day. 
Ihunder always follows Kghtning, and so does the re- 

port of a gun follow the flash ; but they are m each 
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case co-eiSects of a common cause. But cases of pure 
co-existence are very rare : mostly such cases are at 
bottom cases of causation. 

14. The Cause is the Unconditional antecedent 
of the Effect. — This means that the Cause is that sum 
of conditions which, without any further condition, is 
followed by the event in question ; it is the least ante- 
cedent that suffices to produce an effect. 

It is not enough for the cause to be mei*ely an an- 
tecedent, for an event may have an infinite number of 
antecedents, most of which are connected with it. Nor 
is it enough that the antecedent should be an invariahle 
antecedent, for an invariable antecedent may be only a 
co-effect, as in the case of the succession of day and 
night. Both day and night are caused by the Earth’s 
rotation upon its axis. Day is followed by night only 
if the Earth rotates on its axis. Therefore though Day 
is invariable antecedent of night, it is not the came 
of night, because the occurrence of night is conditional 
upon other antecedents, such as the rotation of the 
Earth, the position of the Sun in relation to the Earth, 
and the luminosity of the Sun. A cause is the micon- 
ditional antecedent, ne., that circumstance which, without 
being at the same time dependent on any other cir- 
cumstance, is followed by the given phenomenon ; in 
other words, it is the sole suflScing circumstance the 
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presence of which produces the effect, and the absence 
of which checks it. 

15. The Cause is the Immediate antecedent of 
the Effect. I his means that the cause must not be a 
rmioHe antecedent. Every phenomenon in nature is 
connected with a large number of other phenomena, 
the whole forming a series, in wliicli every intermediate 
link stands to the one immediately precedin«-, in the 
1 elation of effect, and to the one immediately folio win 
in tne relation of cause, t* or example, a flood sweeps 
a village : the flood was due to heavy rain, which came 
fiom the clouds, which again were formed by the ac- 
cumulation of moisture sucked up from the sea. These 
four events form a series, which may be represented 
graphically as follows 

(1) Flood 

(2) Heavy rain 

(3) Clouds 

(4) Moisture sucked up from the sea. 

Ihe antecedents in this arrangement tend down- 
wards, and the conseiuents upwards. Suppose we 
have to inquire into the cause of Ho. (1) : we must 
pomt to Ho. (2), the antecedent immediately preceding 
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No. (3) is not the cause, nor is No. (4), because they 
are not immediately preceding antecedents : both o£ 
them are “ remote ” causes. 

A “ remote cause ” cannot properly be the true 
cause of an event, for it is doubly conditional : first, 
because it supposes an intervening cause or causes; and 
secondly, because it only determines in part the condi- 
tions that constitute this intervening cause. 

At the same time it must be remembered that the 
term “immediate” is relative in its significance. 
Wherever phenomena of sense act as causes, our per- 
ception of immediacy is subject to the limitations of 
our sense organs, which are not so keen as to detect 
all the subtle processes of nature Between an event 
and what seems to us to be the immediate antecedent, 
many things may happen which the eye never detects. 
And where phenomena are treated upon a large scale 
—such as in Biology, or History, or Economics — “im- 
mediacy” must mean long stretches of time and events 
of remote antecedence. For example, the causes of 
an event like the Reformation extended far back to the 
time of Wicliffe. 

16. The Cause is Quantitatively Equal to the 
Eflfect. — This means that in point of the matter con- 
tained and the energy embodied. Cause and Effect are 
conceived to be equal ; for Causation is scientifically 

ta - 3v ■ ' 
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viewed as the transformation of matter and energy. 
The quantitative aspect of Causation will become 
clearer from Bain’s analysis of cause into two elements : 
(1) a moving power, and (2) a collocation of circum- 
stances. When, for example, a spark of fire from the 
hookah of a cooly burns down a petrol godown, the 
spark is the moving power, and the petrol, a highly in- 
flammable substance, is the collocation. Similarly, 
when a few grains of arsenic cause a man’s death, the 
arsenic is the movmg power, the action of the poison 
on the human system is the collocation In speaking 
of the cause of the man’s death we should include not 
only the arsenic, l)ut also the constitution of the 
human system, the specific action of that drug upon the 
vital organ.s, &c. 

The following negative proof of the (quantitative 
Cijuality of Cause and Effect is given by Carveth 
Read 

“ The cause must be equal to the effect ; for if not, 
it must be either greater or less than the effect, or .else 
sometimes greater and sometimes less. If the first 
supposition were true, the world and all its operations 
would continually diminish ; if the second, they would 
continually increase ; while the last supposition is ex- 
cluded by the principle of uniformity.” 
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* 7 In what class of Inquiries can the scientific 
conception of Cause be applied ?— The scientific concep- 
tioii of cause can be completely applied in those phy- 
•sical sciences that can avail themselves of exact experi- 
ments and mathematical calculation, e.g.. Physics 
Ohemistry, Optics, Dynamics, &c. It may be applied 
to the inquiry of historical, social, or economic <iuestions 
after making the proper allowances for counteracting 
agencies. As a general rule, in cases where experiment 
and exact calculation are not practicable, Causation has 
to depend upon its <pMlitatwe marks alone, e.q in 
thecase of mental, or moral, or social phenomena, 
^.n practical affairs it is often correct to neglect a scienti- 
fic estimate of all tlie conditions, and to point to the 

predominantly important condition alone as the cause 
of amevent. For example, the depreciation of the value 
of silver may be ascribed with equal correctness, (I) to 
he over-production of silver, or (2) to a slackening in 
the demand tor silver, or (3) to the adoption of a gold 
f^tandard by most countries of the world. 

?,”T Inquiries. - 

t rust t r 7 p““,v.ipi.5 

( must I, e dear that the nature of Cause cannot I, e 
.l«.guated by any single phrase. Causation i, a ,nost 
nontplen problem, in the solution of which there are 
...ore pitfalls than in any other intellectaal pr»,“s 


“ V i 
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has therefore seemed advisable to bring together the 
commonest cases of error in the determination of cause 
and effect. A liare list is, howei-er, all that can be given 
here ; the full treatment of such errors must be post- 
poned until we come to Inductive Fallacies. 

The commonest fallacies of Causation are 

(1) Neglect to take account of the whole cause, as 
when a single condition is mistaken for the whole 
cause. (See Para. 6, aliove). 

(2) Mistaking the occasion for thecasue. (Para. 7). 

(3) Mistaking an agent or instrument for the cause. 
(Para -S). 

(4) Assigning absolute or ontological causes instead 
of ])hysical or material ones. (Para. 11). 

(5) Confusion lietween cause and effect, owing 
to their interaction. (Para. 12). 

(6) Mistaking a vaidable or wrong antecedent for 
the cause, (Para. 13). 

(7) Mistaking a pure co-existence or seqtience for 
the cause. (Para. 13). 

(<S) Mistaking a conditional antecedent hw the 
cause. (Pai’a. 14). 

(9) Assigning a cause that is too-remote. (Para. 15). 

(1(1) Neglect to take account of the whole effect. 
(Para. 16). 
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19. Plurality of Causes.— “Plurality of Causes ’ 
is a doctrine which has been the loattl e-ground of 
logicians for ages, and the contest is still undecided. 
Those who advocate the doctidne of Plurality of Causes 
mean by it, not that a great many causes are sometimes 
I’equisite to the production of an event, but that the 
same event may be produced at different times by 
different causes. For example, death may be due to 
disease, or senile decay, or accident, or violence, or 
starvation. Loss of health may be caused by bad 
climate, or bad food, or bad sanitation, or inherited 


diseases. 


Criticism of the Doctrine . — The doctrine is only 
apparently sound. There can be no such thing as 
plurality of causes. We think of a possible plurality 
only because we are unable to perceive the real differ- 
ence among events that resemble one another in the 
gross, or because we neglect to take account of the 
whole effect. Let us examine the illustration given 
l)y the advocates of Plurality in support of their doc- 
trine. They say that death may be due to different 
causes in different cases. But close examination will 
reveal the fact that death by one cause, say starvation, 
is actually different from death by another cause, say 
accident. In each form of death the effect is modified 
according to the nature of the cause. In one it may 
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be due to heart failure ; in another, to gradual cessation 
of the vital functions owing to the impoverishment of 
the blood supply ; in a third, it may be due to con- 
cussion of the brain ; in a fourth case, it may be due 
to cramp in the stomach ; and so on. Scientifically, 
therefore, plurality cannot be maintained if we are as 
exhaustive in our enumeration of the constituent ele- 
ments in the total effect as we are in those of the 
cause. But the mistake we make is that we specify 
the cause in detail, but describe the effect only in 
genex'al wmrds ; and thus come to perceive plui*ality 
where none exists. 

Nevei’theless, as it is beyond the power of men to 
know events minutely, it is necessary, in practical 
affairs, especially those that deal with human life, to 
acknowledge a possible plurality of causes. This, how- 
ever, is not a principle of logic, but a rule of common- 
sense. The omission to acknowledge this leads in many 
cases not only to possible error but to positiv'e mischief. 
As examples of rash generalisations made in heedless 
disregard of plurality, we may mention the following 
that have unfortunately gained some currency in 
India : — • 

‘ That export of food grains is the cause of the 
rise in the pi’ices of commodities 

‘ That the Settlement of the land revenue is the 
cause of famines ’. 
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Such vast subjects o£ iuquiry as the rise in prices 
Or famines cannot obviously be dismissed so summarily. 

2D. Intermixture of Effects. — When several 
causes act at once and their effects are blended to- 
gether, it is called “ Intermixture of Effects Inter- 
mixture of effects is far more common than plurality 
of causes. In abstract inquh’ies, such as those of 
science and mathematics, we may confine our attention 
to only one cause ; for example, we may say that the 
movement of a cricket ball is caused by the stroke of 
the bat, although as a matter of fact, the strength of 
the player, the make of the bat, the condition of the 
cricket field, &c., have each something to do with the 
effect. But in concrete cases, such as the problems 
of everyday life, we cannot usually assign a single 
cause for a single event, or a single effect to a single 
cause. All instances of causation are really cases of 
interference of causes and intermixture of effects. 

Intermixture of Effects takes place in two 
ways : — 

(1) as merh(:miccd composiUon of causes two 

hordes pulling the same carriage ; 

(2) as ehemiml combination of causes ; e. g., hy- 

drogen and oxygen combining to produce 
water. 
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In the former, the separate effects of all the causes 
continue to be produced, but are merged in one another, 
and disappear in one result. In the latter, the separate 
effects cease entirely, and are succeeded by phenomena 
altogether different and governed by different laws. 


21. Tendency. —When a cause consists of two or 
more conditions, the effect of any one of them, if it 
operated alone, is called its Tendemy. A tendency 
is said to ho. counteracted when it is prevented from mani- 
festing itself, either wholly or partly, by the operation 
of a different condition working in a different direc- 
tion. For example, a feather let fall from the hand 
has a tendency to drop down on the gTOund. This 
tendency is partially counteracted by the resistance of 
the air ; and it may be wholly counteracted by a wind. 
The counteraction may be entirely removed by the 
feather being dropped in a vacuum. This removal of 
the counteraction is called the Elimination of the coun- 
teracting circumstances, and this elimination is the 
essential process in the study of Causation, just as 
Causation is the essential subject in the study of 
Induction, -i-’’ ' " ' 
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EXERCISE^^. 

1* Why is Induction chiefly concerned with Causation ? 

2. (jive as clear a statement as you can of the Law of Causa- 
"tion.,''" 

0. distinguish between antecedent and consequent. Do they 
always go in pairs ? Can an antecedent have only one consequent, 
or a consequent only one antecedent ? Give reasons. 

1. What do you consider to be the difference between and 
(.Condition I Give examples. 

5. Distinguish between Cause and Occasion and between Cause 

Agent, 

b* Diaw a careful contrast between the popular view and the 
scientiflc view of Causation. 

7. What is meant by the cause being relative to the effect ? 

b. What do you think to be the commonest fallacy in Causa- 
tion ? Give one or two examples of it. 

9. 1 he cause is the unconditional antecedent of the effect.’’ 

How far is this a correct definition of Cause ? 

10. The cause is said to “ be the immediate antecedent of the 
effect • bhow that the word ‘‘ immediate” is very elastic in this 
phrase. 

11. Distinguish between tiie qualitatwe saiA qtiantitaiwe aspect 
of Causation. How would you prove that cause and effect are 
quantitatively equal ? Is there any truth in the following 
saying — 

‘ What great events from trivial causes spring ! ’ 

12* Is it possible to carry the scientific conception of Causation 
into all branches of inquiry ? Give reasons and illustrations. 

, Discuss the doctrine of Plurality of Causes, stating your 
own view of the question. 
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'14. What is meant by the Intermixture of Effects ? In what 
ways does it take place '? Give examples. 

15. What is meant by a Tendency ? When is a tendency 
said to be counteracted ? Give examples. 

16. What is Elimination ? What is its importance in Induc- 
tion ? 

17. Examine the following instances of Causation, giving full 
reasons in each case : — 

(a) A workman carrying a load of bricks on his head, falls 

from a scaffolding and dies. His death is reported as 
“ due to an accident”. 

(b) A man in the street is run over by an Ekka and killed : 

the Ekka is said to be the cause of his death. 

(c) A young Hindu listens to the preaching of a Missionary, 

and is converted to Christianity : the preaching is said 
to be the cause of his conversion. 

(d) A man gets wet in the rain one day in July, and has an 

attack of fever the next day. Shortly after he 
recovers and enjoys good health for a month or so. 
He then has a relapse. One day during this second 
attack of fever, the doctors put an ice compress on 
his head, and this brings on an ague. This ague 
develops into pneumonia, and the pneumonia gets 
worse and worse until both lungs are affected. Ulti- 
mately meningites sets in, and the man dies after a 
protracted illness in December of the same year. How 
far may the wetting be spoken of as The cause of his 
death ? 

(e) Luther’s burning of the Pope's Bull is said to be the cause 

of the Reformation. 
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(/) A student falls ill during an examination and fails : his 
illness is said to be the cause of his failure. 

iff) A student engages a private tutor and passes his exami- 
nation : the tutor is said to be the cause of his success. 
(h) There is an epidemic of cholera in a city and the doctors 

attribute it to impure drinking water. 

(0 A Deputy Collector is transferred from Allahabad to 
Gorakbpore, and shortly after loses his health : his 
transfer is said to be the cause of his ill-health. 

0) A man rents a new house and soon after occupying it^ 
falls ill : his neighbours tell him that the house is 
haunted by a ghost, and that this ghost must be the- 
cause of his illness. 

(/tO A man suddenly wins a fortune by lottery: bis good 
luck is »aid to be the cause of his becoming sudd enly 
rich. 

(/) There is an eclipse of the moon, and the inhabitants of a 
village attribute it to the demon Rahu’s swallowing 
the moon. 

(m) The fertility of the soil is everywhere attributed to 

Nature. 

(n) Fire burns, because it is said the god Agni has imparted 

to it the quality of combustibility. 

(o) What is the cause of the universe? God. 

(;>) The cause of man’s being a rational animal is tliat he 
has been made after his Maker’s image. 

(r/) A and Z> had a quarrel, and B meditates revenge and ulti- 
mately succeeds in murdering A. Revenge is said to 
be the cause of A’s death. 
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(r) A mai}, while crossing a river in a boat, is overtaken by a 

sudden squall and drowned. What do you consi- 
der to be the cause of the man’s death ? 

(s) A man's evil deeds are said to be caused by an Evil 

Spirit. 

(t) The dowiifall of Napoleon is said to have been due to his 

E u ssi a n exped i t ion . 
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chapter in. 

OBSERVATION AND EXPERIMENT. 

I. Function of Observation and Experiment in 
Inductive Logie. -Observation and Experiment are 
the ground , of , the principle of 

Causation, the formal ground. This means that 
the Law of Causation affords a means of testing 
formally (i.e. by rules^ the materialf^ {i.e. concrete 
facts) Mipplied by Observation and Experiment, in order 
to determine whether those facts are sufficient to 
establish a causal connection between phenomena. The 
chief aim of Induction is to determine relations of cause 
and effect, i.e., to establish uniformities or laws. This 
cannot be done unless we reduce the phenomena of 
nature to order and system. For Nature, as she appears 
to us, presents at every moment a ‘‘ chaos followed liy 
another chaos ” ; it is only by careful observation that 
we can detect I’egularity and law beneath their disordei’- 
ly appearance. Observation and Experiment are an 
essential means to the discovery of the orderly course 
of nature : this ag'ain is essential to the estal)llshment 
of causal connections Wetween phenomena ; iiud the 
establishment of c,ausal connections is the chief business 
of Inductive Logic. 

■ 2. Nature of Observation.- Observation is the 
application of our faculties to the accurate cletermina- 
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tion of uatui'al phenomena. The faculties dii’ectly em- 
ployed are our external senses — sight, sound, smell, 
taste and touch, but these can only act in conjunction 
with intelligence. “ It is the intelligence of man that 
is the true observer, and the senses are but instruments 
of the observant mind”. 

From this follows thi’ee facts with regar<l to 
the nature of observation : — ■ 

(1) Observation is always selective ; the mind 
tixes its attention on some one point from among the 
numerous aspects of outward nature. 

(2) It is made in order to furnish a reply to 
some (|uestiou which has proposed itself to our mind, 
and to see whether some particular answer will prove 
satisfactory or not. In other words, observatioiT is 
generally made in the light of some hypothesis. 

(8) ( Ibservatiou implies some degree of prerious 
knowledge of the plienomenon observed. This previous 
knowledge acts as a guide in selecting the features of 
the phenomenon to be examined, and leaving out of (con- 
sideration those that are immaterial to the purpose in 
view. 

3. Conditions of Observation. -It is impossible 
to lay down any hard and fast rules for conducting 
observations. Each one observes in the manner that 
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-It;. 

■ V 

suits liim best, witli such artificial aids and appliances 
as may be necessary tor the particular phenomena 
under investigation. The extent and minuteness of 
the observation also vary with the nature of the 
plieaomena to be observed. 

^ i here are, however, certain general conditions to 

be fulfilled by observers, before they begin their obser- 
vations. Ihese conditions are (1) intellectual, (2) 
physical, and (3) moral. 

(1) The chief mtellectual condition is the spirit 
of intjuiry the desire to know the causes of things, 
which is the origin of science and philosophy. 

(2) The chief physical condition is that the 
senses era pi oy ed shoul d be sound . 

(o) The chief ?W(irai condition is impartiality. 

) This condition is the one most difficult to fulfil, for 

every one has opinions and prejudices of his own, 
^ and desires that his beliefs may be confirmed. The 

successful observer must therefore have that candour 
and openness of mind which will enable him to 
register, wdth perfect fairness, facts both for and 
' against his own peculiar'views. 

4^ Nature of Experiment.- Experiment is defined 
1 by howler as the work of placing phenomena 

, «nder peculiarly favorable circumstances as a preli- 

4 mi nary to observation. Appeal to experiment is neces- 
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sary whenever simple observation alone will not reveal 
all the essential conditions of a phenomenon. Its 
object is to eliminate all conditions which ai'e not special- 
ly operative in the particular case under investio-ation. 

5 . Relation of Observation and Experiment. - 
Observation and Experiment are kindred processes : 

(1) Both are branches of experience, only that 
Observation is passive, Experiment, active. In Obser- 
vation we vvatch. phenomena as they are presented . to 
us by nature ; in Experiment, we \vatch phenomena 
under conditions imposed by ourselves and artificially 
simplified, — because the phenomena, as they occur in 
nature, ax’e extremely complex. 

(2) Observation may be carried on without set 
purpose; Experiment necessarily rec^iiires an hy- 
])othesis, for to experiment is to question Nature, and 
our (pestion must take some clearly defined form. 

The two processes are, essentially alike, and differ 
rather in degree than in kind. The object of both is 
to furnish us with accurate and trustworthy facts on 
; which we can base our I'easoniiig’. 

6. Negative Experiments. - A negative expeniw'iit 
is one which is designed to show not only that a parti- 
cular antecedent always involves a particular conse- 
quent, but also that this consequent never occurs except 
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when this particular antecedent has preceded it. Joyce 
quotes in illustration the series of experiments which 
were undertaken in regard to the Sleeping-sickness in 
tganda. Careful observation first established that the 
disease was due to a certain microbe communicated 
to the blood of a patient by the bite of the tsetse flyi 
But another series of experiments showed that even 
where all the other conditions accompanying the disease 
were present, yet if this microbe was absent, the disease 
never appeared. The latter series constituted what 
are called Negative Experiments. 

7 Natural Experiments. - A natural experiment 
IS one that is performed as it were by the hand of Nature. 
It is an event in which the processes of nature them- 
selves produce special and determinate conditions, 
under which the phenomenon in question may be 
observed. An eclipse of the sun or moon is a natural 
experiment, because it enables us to make certain astro- 
nomical observations under special conditions. 

8. Advantages of Experiment over Observa- 
tion. -In those cases where experiment is practicable. 
It possesses many advantages over observation 

(1) In experiment we can study a phenomenon 
after separating the relevant from the irrelevant cir- 
cumstances ; in observation we rarely find a pheno- 
menon completely isolated. 
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(2) In experiment we can vary the circum- 
stances, in order to observe a phenomenon under differ- 
ent conditions, and in order to separate the essential 
from the unessential conditions ; whereas in observation 
we have to depend upon Nature to afford us a suitable 
diversity of instances. 

(3) In experiment we can reproduce a pheno- 
menon as often as we like and thus minimise chances 
of error ; ivhereas in observation we have to look to 
Nature for the recurrence of a phenomenon. 

(4) Experiment is more precise than observa- 
tion, because in experiment we can place a phenomenon 
in the midst of the exact set of circumstances which 
we require. 

(5) Experiment is more subtle than observation, 
because in it we can detect minute changes which might 
escape mere observation. 

(C) Experiment is more expeditious than obser- 
vation, because it can give us in a short time results 
which Nature might yield in many years or might 
never yield at all. 

9. Advantages of Observation over Experi- 
ment. -(1) Observation can be freely employed in 
branches of knowledge where experiment is impossible. 
For example, observation is our only resource in the 
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study of the heavenly bodies, the ebb and flow of the 
tides, the strata of the earth, the structure of the body, 
the function of the various organs, &c. ; no experiment 
is possible in any of these subjects. 

Observation can be employed in the investi- 
gation of causes as well as of effects, whereas experi-: 
ment is limited only to the search of effects. Experi- 

ment can enable a cause to produce its effect, but 
cannot make an effect reproduce its cause ; so that the 
chief limitation of experiment is that a large number 
of hi ature s processes cannot be imitated. 

JO. Observation and Experiment are supple- 
mentary processes. -Observation and Experiment 
are both necessary in inductive inquiries. They are 
the two chief means by which the- truth of theories 
about reality can be ascertained and established. They 
also aid us in analysing the complex phenomena pre- 
sented to us in nature, and in examining them in 
detail. “ They form the foundation of the temple of 
knowledge”. 

There is no radical difference between the two pro- 
cesses : % one runs into the other. The most passive i 
observation involves some degree of experimentation, 
since the observer has to put himself in a frame of mind 
and to place himself in a position favourable to his 
undertaking. In the same way, the most elaborately 
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artificial experiment cannot proceed without observation, 
since we have to watch the result at every step of the 
process. But while observation is indispensable in 
every inductive inquiry, it can assist only in establish- 
ing se(|uences and co-existences — i.e., in affirming that 
such and such things follow each other or accompany 
each other. Mere observation cannot causation, 

-—hence the great importance of experiment in all 
scientific I’esearch. j/-: 


EXERCISES. 

.1. Wiiat are the functions of observation and experiineot in 
inductive inquiries ? 

2. Specify the exact nature of Observation, and nanie the 
conditions that determine accurate observation. 

8. Define Experiment, and describe its function in Logic. 
What do you understand by Negative and by Natiira! Experiments ? 
Give examples of each. 

4', What is the relation of Observation and Experiment ? Show 
that these processes are supplementary to each other. 

5. Point out the comparative advantages of observation and 
experiment as methods of scientific investigation. 

0. Observation and experiment “ form the foundation of the 
temple of knowledge Explain this. 
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CHAPTER IV. 

CLASSIFICATION AND NOMENCLATURE. 

^ I . P^ee of Classification in Inductive Logie.-— 
Classification is a most important aid in induction: 
intleed, both are based on the same principle. The 
essential unity of Nature, which forms the basis of aU 
inductive inference, lies also at the root of all classifica- 
tion. The very idea of .species under a genus implies 
that different classes of things partake" in the same 
general nature, and that they are distinguished from 
each other by essential and regular differences,— in other 
words, that attributes always co-exist in a fixed and 
definite way. Without classification any knowledge of 
things would be impossible. Classification is an 
es.sential .step in the explanation of nature, and the 
explanation of nature by means of Causation is the 
essence of Induction. 

- 2. Definition of Classification.— “ Classification, 

in its widest sense, is a mental grouping of facts or 
plienomena according to their resemblances and differ- 
'ences, so as best to serve some purpose 

— Carveth Read. 

3. Nature of Glassification. — The nature of 
Classification will appear from a close analysis of the 
above definition. 
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(1) A Classification is a mental grouping of 
facts or phenomena. Physical grouping of objects, 
such as that in a museum, does not amount to classifica- 
tion : it is only an arrangement representing a classifica- 
tion. The classification itself may extend to objects 
which have never been seen, such as extinct animals. 

(2) The basis of classification is resemblances 
and differences among things ; that is, those things that 
closely resemble one another are put into one class, 
while those that widely differ from one another are put 
into other classes. The gveater the difference among 
things the wider apart are their classes. 

(3) The classification serves some purpose in 
view. The purpose may be : 

(rt) special or practical, e.g., gardening is a 
special or practical purpose in the classifica- 
tion of plants, hunting, in that of animals ; 

(/>) general or scientific, i.e., for the sake of 
knowledge only ; e.g., the classifications 
of Botany and Zoology aim only at the 
progress of these sciences. 

4 In what Sciences is Classification of im- 
portance ? — The sciences may be broadly divided into 
(1) those dealing with the stable or fixed forms of 
nature ; and (2) those dealing ivith the active or moving 
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forms of nature. To the former group belong such 
sciences as Botany and Zoology ; to the latter group 
belong such sciences as Physics and Chemistry. The 
former group relies chiefly on observation, the latter 
on experiment. Classification is an important aid to 
the study of the former group of sciences, which are 
for that reason sometimes called the “ Classificatory 
Sciences ”. 

5 . Classification and Development of Language. 
—Classification as a mental process may, in a rude 
form, be called an instinctive quality, in that even 
animals display this power in some degree, as when a 
cat does not confound a dog with one of her own 
species. But in the case of human beings, Classifica- 
tion has originated with the development of language, 
and the progress of the one has kept pace with the 
progress of the other. As new things have been dis- 
covered or made from time to time, new names have 
been coined to designate them. The use of general 
names implies classification, i.e., the recognition of 
classes of things corresponding to them, which form 
their denotation, and whose resembling qualities form 
their connotation. The use of abstract names also 
implies classification, because it shows that the objects 
classed have been analysed, and their resembling 
qualities have been recognised amidst many differences. 



likeness, forming wider and wider groups as we ad- 
vance ; in Dmsioii we begin witli a large class, and 


A TEXT-BOOK OP INDUCTIVE LOGIC. 


6 Uses of Classification.— Classification is a 
most useful scientific process : — 

(1) It conduces to a better understanding of 
the facts of nature ; for clear understanding consists 
chiefly in perceiving and comprehending the resem- 
blances and differences of things. 

(2) It aids the memory — ’for thinking of things 
arranged in classes facilitates our remembering them. 

(3) It gives greater fertility and flexibility of 
thought, for by arranging and rearranging things we 
can discover new connections among them, and avoid 
that belief in finality which is fatal to the progress of 
human thought. 

(4) It enables us to systematise our knowledge. 

(5) It assists in the discovery of new laws. 

7 . Comparison between Classification and Divi- 
sion. ■ The relation between Classification and Division 
is the same as that l)etween Induction and Deduction. 
The two processes aid and supplement each other, 
though there are striking points of difference between 
them : — 

In Classification we begin with particular things 
and airange them into groups, according to their 
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split It mto smaller and smaller groups, until we come 
to individuals, after which no further division is possi- 
ble. Thus, in Classification we proceed from the less 
general to the more general, from the parts to the 
whole ; in Division we proceed from the more general 
to the less general, from the whole to the parts.' 

(2) In Division the terms ‘ Genus ’ and ‘ Species ’ 
are entirely relative to one another, and have no fixed 
positions in a series, so that the same group may stand 
as genus in one connection, and as species in another ; 
in Classification the term ‘Species’ is given to classes 
regarded as lowest in the scale, and the term ‘Genus’, 
to classes one step above,— classes higher than the 
genera being called ‘Tribe’, ‘Order’, ‘Sub-kingdom’, 
and ‘Kingdom ’, while those lower than the species 
being called ‘ Varieties’. 

(3) Classification is a mcvtcTKil process, involving 
observation and comparison ; Division is a formal pro- 
cess, conducted merely in accordance. with rules, on 
the basis of the knowledge already acquired. 

8. Comparison between Classification and Ex- 
planation. Classification is closely analogous to Ex- 
planation 

(1) Explanation consists in the exposition of 
the laws or causes of the changes that take place in 
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nature ; Classification consists in the discovery of re- 
semblances in the things themselves that undergo 
change. 

(2) In both there is the search for similarity 
or resemblance. The determination of cause and effect, 
which is the main object of Explanation, rests on the 
accumulation of cases of agreement ; Classification 
likewise proceeds on the basis of resemblance among 
things. 

(.3) Explanation analyses Nature in her dynamic 
aspects — i.e. the moving activities, the operating forces 
of nature ; Classification studies Nature in her static 
aspects, — i.e. those forms that undergo little or no 
ostensible changes*. 

(4) In both processes there is a satisfaction of 
our intellectual curiosity. There is a sense of relief 
both when the cause of an event is pointed out to us 
(Explanation), and when an object is put in its proper 
place in a system of classes (Classification). 

(3) Both tend to rationalise the memory and to 
organise the mind in conformity with Nature. We 
remember a thing better and more sensibly and natur- 
ally when it is explained to us or classified for us. 
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9. Kinds of Classification.— There are two kinds 
of Classification commonly recognised ; — 

(1) Artificial (Jlnssifimtion, which is based on 
some attribute selected by us for our own convenience ; 

(2) Natural Classification, which is based on 
natural affinity. 

These two kinds of Classification will be treated at 
greater length in the following paragraphs. 

10. Artificial Classification. — In artificial classi- 
fication any attribute at all may be taken to serve as 
a basis of arranging things into groups, provided : 

(1) it is common to the whole group of objects 
to be classified ; and 

(2) it is sufficiently distinct to enable us to 
assign each individual to one and only one gToup,- — ■ 
Le., to avoid what is called a Cross Division. 

Hence the same group of objects may be different- 
ly classified by different men. For example, a collec- 
tion of pictures may be classified in several ways : — 

(a) according to the events represented, 

(5) according to the style of the art, 

(c) according to the artists whose works they 
are, 

(dl) according to their price. 


€0 A TEXT-BOOK OF IXDUCTIVE LOGIC. 

J I Two Varieties of Artifieial Classification. — 
There are two varieties of artificial classification : — 

(1) that in which the objects to be classified are 
limited in number ; 

(2) that in which they are unlimited. 

In the former we affix an artificial mai'k to each 
member of the class, as is done, for example, in classi- 
fying the books belonging to a particular library, or 
the paintings of a certain picture gallery, or the anny 
or navy of a country, or the Hackney carriages and 
£kkas of a particular town, &c. In the latter, we rely 
on some natural characteristic, and yet the classification 
is artificial; e.g.^ the famous Linnman system of Botany, 
in which the various plants are arranged according to 
the number of stamens and pistils they possess, regard- 
less of their natural affinities. The arrangement of 
names in a biographical dictionary is another example 
of artificial classification, because in it men of different 
races and ages — some famous for tlieir virtues, other 
for their crimes — are arranged into twenty-six groups, 
according to the place which the first letter of their 
name holds in the alphabet. 

12 Defects of Artificial Classification. — Artifi- 
cial classification, however useful it may be in special 
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cases, cannot prove entirely satisfactory, for the follow- 
ing reasons : — ■ 

(1) It omits many things merely because they 
are not useful or conspicuous ; natural classification 
omits nothing,— it includes even things that have ceased 
to exist. 

^ ( 2 ) Things are examined very superficially in 
artificial classification ; in natural classification their real 
nature is carefully examined. 

(3) Things are often wrongly classed, as when 
a whale is classed as a fish, or a bat as a bird. 

(4) It is neither comprehensive, nor discrimina- 
tive nor systematically coherent. 

‘ 3. Advantages of Artificial Ciassifieation.— 
Artificial classification is convenient whenever the per- 
plexities of the natural system of classification are very 
great. In any case an artificial classification is better 
than chaos. It at least enables us to assign a definite 
place to each member of a group in virtue of distinctive 
and easily recognisable marks. 

14. ^ Natural Classification.— Natural Classifica- 
tjon consists in placing together in groups things that 
possess in common the greatest number of important 
attributes— ‘ important attributes ’ being those that 
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exercise a determining influence on the greatest num- 
ber of characteristics, or those that contribute to render 
the things like one another and unlike other things, 
i.e., those which give to the class the most marked in- 
dividuality. 

Glasses formed on this basis of natural affinity are 
called ^’’ natural groups ”. 

15. Difficulties of Natural Classification. — In 
natural classification it is not enough to consider the 
external appearance of tilings, but also their internal 
structure, and the functions of every limb and part. 
This can be accomplished only after immense research. 
The order of nature is too complex and too various to 
be easily comprehended. Besides this, there are other 
difficulties to be encountered in the work of natural 
classification 

(1) In co-ordinate classes the same organ is often 
found to possess very different values. 

(2) The same quality is of different value at 
different stages of the animal’s existence. 

(3) The same animals may possess organs which 
are characteristic of different species. 

^6. Rules of Classification. — The following are 
the rules usually given for the work of natural classi- 
fication : — • 

(1) AH groups should be so constituted as to 
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differ from one another by as many attributes as possn 
ble. 

(2) The higher the group the more important 
should be the attributes by which it is constituted. 

(3) The orders should be graduated, so that the 
groups with most affinity should be nearest together. 

Tests of Classifleation. — The rules for test- 
ing a Classification are the same as those for Divi- 


class. 


(1) Each sub-class should comprise less than the 


(2) The sub-classes taken together should be 
efj[ual to the class. 

(3) The sub-classes must be mutually exclusive. 

(4) No sub-class must include anything that 
is not comprised in the class. 

• 8. The eontroversy as to whether there are 
Natural Species.— Some logicians maintain that the 
members of the animal and vegetable kingdoms are 
distributed in types possessing certain broad resem- 
blances, and a multitude of the most detailed charac- 
tei’istics in common. These characteristic resemblances 
manifest themselves through the whole of the organism, 
— in structure, in process of development, in reproduc- 
tion, — and they are repeated generation after genera- 
tion without change. ' 
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The Evolutionists, however, deny the existence of 
separate species. According to the theory of Evolution, 
animal and plant life is susceptible of indefinite vari- 
ation, and in the struggle for existence, the weaker 
forms have perished and the stronger have survived. 
The characteristics which mark the diflEerent kinds of 
birds and beasts, are not due to the impress of different 
types : they are merely the record of this long strug- 
gle for existence. They say there is no such thing 
as type. Class merges into class, and there are no 
abrupt ti’ansitions in the scale of living beings. 

The whole controversy disappears if we but consi- 
der the fact that those who maintain the existence of 
distinct species are in no way concerned with the 
theory of Evolution, which only states the manner in 
which they originated. 

19. Are Natural Groups determined by Type 
or by Definition ?— Another vexed question in connec- 
tion with Classification is whether natural groups or 
species are determined by Type or by Definition. 

Whewell’s view is that Classification should be 
based on Type. A means a perfect specimen of 
any class, a .species of a genus which is considered as 
eminently possessing ' the character of that class. All 
the species which have a greater affinity with this type 
than with any other, form the genus, and are arrano-ed 
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about it, deviating from it in various directions and 
in various degrees. 

Mill objects to this theory and maintains tiiat Classi- 
fication should be based on Definition. The problem 
of classification is to find a few definite important 
attributes, and then to arrange the objects according 
as they display those attributes in greater or less 
degree. The type is useful, not as furnishing a basis of 
classification, but as illustrating the definition of a (.tlas.«. 
It is definition that determines the natural groups ; the 
type only suggests them. If classification wei’e framed 
not by definition, but by type, no general proposition 
of any kind could be asserted about a class ; whereas 
classifications are chiefly valuable in so far as in them 
we attain to general truths and laws of nature. 

20. Classification by Series.— Serial Classifii-a- 
tion is that in which things are not only arranged into 
groups, but the groups are also arranged in a series, 
according to the degree in which they exhibit a parti- 
cular equality ^ — beginning with those that exhibit it 
most, and terminating with those that exhibit it 
least. 

Serial Olassification is employed in- those cases 
where there is a gradual progress or development, and 
where the quality developed has a commanding im- 
portance. 

■5 
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This mode of classification is supplementary to 
Natural Classification. 

2 ! Classification and Noraenelature. — ‘ Nomen- 
clature ’ means a system of the names of all classes of 
objects adapted to the use of each science. As classifica- 
tion pi-ogresses, new classes are discovered, old groups 
are reconstituted, and the whole series re-arranged ; 
and new names are needed in each of these processes. 
Hence nomenclature must keep pace with the progress 
of classification. 

22. The Relation of Language to Thought. — 
Language serves three important purposes : — 

0) It serves as a means of recording our 
thoughts ; 

(2) it helps us in communicating our thoughts 
to others ; 

(?>) it enables us to form general or abstract 

ideas. 

Language is practically essential to thought. It is 
true that we can often think of persons and objects 
with the aid of images alone ; ive may also be able to 
form judgments and inferences in particular cases ; 
but for general notions, judgments, and inferences ive 
need somethmg more than the few images we can form 
of men or things from observation or from pictures. 
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I Even m those eases where we may possess generic 

I such as of ‘horse’ or ‘dog,’ these are useless 

I for precise thought : 

because the generic image will not corres- 
pond with the general appearance of the 
thing, unless we have had experience of 
I all varieties ; and 

I because what we want for general thou<J'ht 

I is not a generic image, however correct 

I it may be, but a general repi’esentation 

J of their important characters. 

j for purposes of thought we require a symholy 

i connected with the general character of a thing, or 

quality, or jprocess, as scientifically determined ; fmd 
: such symbols are provided^ by language. 

^ 23. Difference between Popular Language and 

IH Scientific Language. — The words used in popular 
speech lall into the same classes as those of scientific 
language; they stand for things, and parts, qualities, or 
activ ities of things ; but they are far less precise in 
their signification. As long as popular thought con- 
tinues to be vague and undefined, the language of 
ordinary speech must remain vague and undefined 
also, ihis vagueness of popular language is sometimes 
of great use : 
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(1) it gives elasticity and suggestiveness to 
common terms, and it is on these qualities that the 
effect of poetry and elociuence chiefly depends ; 

(2) even in reasoning it is a mistake to aim at 
an unattainable precision ; it is better to indicate our 
meaning approximately, or as we feel about it, than to 
convey a false meaning by attempting to be precise. 

24. Requisites of Scientific Language.— If we 
want to think accurately, the language in which our 
thoughts are expressed must be accurate also. The 
chief requisites of scientific language are : — 

(1) that there should be a name to express 
every important meaning. This implies ; 

(a) that there should he a Nomenelaiure, or 
system of the names of all classes of 
objects, adapted to the use of each science. 
Thus, in Geology, there are names for 
classes of rocks and strata ; in Chemistry, 
for the elements and their compounds; in 
Zoology and Botany, for the classes and 
sub-classes of animals and plants : &c. 

(/)) that there should be a Termiiwlogy, or system 
of terms to desciibe, and define the things 
that constitute the classes designated !)y 
the nomenclature. 
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(/“'} -I licit there should be a fixed mid precise 

I meaning for every name. This means that as far 

j as possible there should be a Defimtion for every 

I ■ scientific name. 

^ Difference between Terminology and 

f Nomenclature. (1) ■ lerminology’ means a ‘system 
of terms . It includes names of things as well as 

I ‘*'^tribcites, and aims at describing and explaining their 

I actions. ‘ Nomenclature ’ means a ‘ system of names ’. 

j It includes only names of the dasses of objects with 

I which^a science deals. Nomenclature is thus a part of 

I Terminology. 

_ (2) Terminology may ije said to be descriptim 

its aim ; Nomenclature, 

_ It is tlifficult to say which of the two comes fii’St 

, in the evolution of a science, but the two together are 

^ needed to make up scientific Ian guage. It is difficult 

i also to <lraw a clear line of demarcation between them, 

since the one runs into the other. The same set of 
terms may form part of the nomenclature of one 
science, and of the terminology of another. For 
example, the terms muscle, hone, limb, &e,, belong to 
tlie nomenclature of Anatomy, but to the terminology 
si*;:: of Zoology. ; 

26. Essentials of a good Terminology.— A good 
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terminology should be as comprehensive, as descriptive, 
as detailed as possible. It should provide for : 

(1) Names for every integral part of an 
object ; e.g., head, heart, nerve, vein, &c. ; 

(2) Names for evei’y metajihysical part of an 
object, i.e., for every abstract quality of it, and for 
their degrees and modes ; e.g.^ extension, figure, 
solidity, weight : rough, smooth ; red, blue, green, 
&c. 

(3) Names for describing processes and activities ; 
i.e. deduction, addition, causation, tendency, gravitation. 
&c. 

27. Essentials of a good Nomenclature. — Any 
system of names will not do for a science : the names 
must possess the following qualities : — 

(1) They should be systematically significant, 
i.e., they should not only bear a meaning, but the 
meaning should be derived according to rule, not 
shaped by capiice. 

(2) They should be elegant, not clumsy. 

(3) They ought to be efficient, i.e., convey the 
most meaning with the least effort. Tor example, in 
Botany and Zoology each 1 species has a composite 
name, which includes that of the genus to which it 
belongs. In Chemistry again the nomenclature is 
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extremely efficient, the names of the simpler com- • 

pounds being formed by combining the names of the i 

elements that enter into them. 

(4) The names should possess all degress of 
generality, e.g., species, genus, section, order, division, 
sub-class, class, sub-kingdom, kingdom. 

2?^. Definition. — The second important requisite 
of scientific language is that there should be a fixed 
and precise meaning for every name ; that is to say, it 
must provide for accurate definitions of scientific terms. 
Definition may be called the foundation of a good 
terminolog'y : it is the first stage of accuracy of 
thought, and marks the beginning also of accuracy of 
language. 

29. Definition compared with Description. - 
To define a name is to give a precise statement of its 
meaning or connotation. For ordinary purposes it 
may be a sufficient definition to give a rough list of 
the qualities of an object, such as are enough to iden- 
tify the thing ; for example, a lion may be ordinarily 
definecl as “ a huge tawny beast of prey, with a tufted 
tail ”. This is not a scientific definition, but a popular 
Description. A Description, therefore, differs from a 
Definition in that it seeks to distinguish a thing from 
other things by an enumeration of its accidents ; whereas 
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:5 Definition does so by mentioning the differentia, 

• r the (juality or qualities which distinguish it from 
< ther things of the same class. 

“ Definition is the analysis of a concept ; Descrip- 
iiou is the setting forth of the mental picture which 
accompanies a concept. 

Definition is an appeal to thought; Description is 
an appeal to imagination.” 

— Stock. 

30. Scientific Definition distinguished from 
Logical Definition.— The Definition with which we 
have to deal in Inductive Logic is not the same 
with which we were concerned in Deductive Logic. 
In ducti ve Definition is materM, Deductive Definition , 
forim J. In ductive or Scientific Definition is es s ent ia lly 
process of generalisation, involving investigation 
into the properties of things, with a view to ascertaining 
the important common qualities which form the con- 
notation of the name. Deductive or Logical Definition 
consists in assigning a thing to the genus to which it 
belongs, and mentioning the specific difference or the 
distinction between the thing and others of the same 
class; it does not tell us how we can obtain either the 
<-haracter of the genus or the differential characters of 
the species. 
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3 i. Two modes of framing’ Scientific Defini- 
tions. — There are two modes of framing scientific 
definitions : — 

(1) The. Positive Method, ol which the rule is 
— Assemble for comparison the particulars coming 
under the notion to be defined.’ 

(2) The Negative Method, of which the I’ule is 
-—'Assemble for comparison the particulars of the 
opposite or contrasting notion 

The term partictdars ” means not every indivi- 
dual instance, but representative instances, sufficient 
to include extreme cases as well as normal ones. 

Suppose the botanist has to define a species of 
plant by the positive method : how does he proceed ? 

He first collects recognised examples of the species, 
including the widest extremes admitte<l into it. He 
then compares the several specimens, noting their 
resemblances; until he finds what qualities pervade 
the whole ; these he expresses in suitable language, 
which is henceforth the definition of the species. 

The utility of the negative method is immeasur- 
able ; for it is impossible for anything to be precisely 
defined unless its opposite is known. It is impossible, 
says Bain, to place the human mind in a more favor- 
able position for comprehending a generality, than by 



EXERCISES, 

L What is Classification, and what is its I'unction in Indue 
tive Logic ? 

2. Show the relation of Classification to the deyelopraent o 
language. 

8. Enumerate the uses of Classification. 

4. distinguish between Glassification and Division, and be- 
tween Classification and Explanation. 
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laying out to the view two arrays o£ particulars— the 
one representing the given notion, the ■ other its nega- 
tive. 

32. Relation of Definition to Classification.— 
The relation between Definition and Classification is 
exceedingly intimate : — • 

(1) Classification implies Definition. Classifica- 
tion consists in distributing things into groups according 
to their points of likeness and difference ; in doing so 
we recognise the common equalities or points of like- 
ness ; and to enumerate these is to define the name of 
the class. 

(2) Classification and Definition both depend 
upon observation and induction. 

(3) Definitions are relative to one another in 
the same way as the classes represented in a classifica- 
tion are related to one another. 


CLASSIFICATION AND NOMENCLATCSE. 


75 


;>. \^liat IS Artifioial Classification? Point out its advan- 
tages and di^sadvantages. Compare it with Natural Classification. 

6. "Vi'lmt are the difficulties of natural classification, and 
what rules have been made to obviate these difficulties ? 

7. Discuss the question whether there are in nature well- 
defined types or species, Of what importance is this controversy 
in the subject ot Classification? 

8. Distinguish between Classification by type and Classifica- 

tion by series. 


9. Are natiirai groups determined by type or by definition ? 

10. What relation does Nomenclature bear to Classification ? 

11. Contrast betw'een Popular and Scientific Language. 
Name the two requisites of scientific language. 

12. Describe exactly the relation of Language to Thought, 

la. Wliat is the difference between Termiiiology and Nomen- 
clature ? Describe fully the essentials of a good Terminology and 
a good ISTomencIature. 


l-t. In what respects does Definition differ from Description ? 
lo. Point out the difference between Inductive and Deductive 
Definition. 

16. Show the relation of Definition to Classification. 
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CHAPTER V. 

HYPOTHESIS. 

I. Place of Hypothesis in Inductive Logic.— 
Hypothesis marks the first stage of induction. In the 
process of amving at general laws, tiie investigator 
lias often need to start from a supposition or conjec- 
ture which appears likely to explain the fact, lliis 
supposition or conjecture is called an Hypothesis, and 
if it affords a satisfactory explanation of all the 
obseiwed facts, and is suhse(|uently verified Iiy ex- 
perience, it passes into a law. 

The value of Hypothesis in inductive inquiries is 
a matter of dispute. Whewell maintains that induc- 
tion consists in framing liypothesis after hypothesis, 
until one is found which fits the phenomenon under 
in\-estigation exactly ; and then the conclusion drawn 
is regarded as a valid induction. Mill does not accept 
this view. According to him, indu^btj. is. proof, and 
an hypothesis, being a mere supposition on iusufii<Tent 
eviilence, is at best a <lefective kind of proof. Mil! 
maintains that an hypothesis (cannot be accepted as 
true merely because it accounts for a phenomenon, for 
this may be done by two conflicting hypotheses, both 
of which, of course, cannot be true. For example, the 
succession of day and night can be accounted for 
ecpially by the two contradictory hypotheses of the sun 
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moving round tlie earth and tiie eartli moving I'ouud 
the sun, and yet the latter hypothesis alone is true. 
Ihe real use of hypothesis is to suggest lines of investi- 
gation which may enable us to arrive at inductive: 
tmths. 

2. Definition of Hypothesis.-” An hypothesis 
IS a supposition made without evidence, or with in- 
sufficient evidence of its own, in order to deduce con- 
clusions in agreement with real facts, the agreement 
being the proof of the hypothesis’’. 

—Mm. 

An liypothesis is a supposition, suggestion, or 
guess, as to any matter unknown, leading to experi- 
mental or other operations, for proof or dispi’oof”. 

— Bain. 

Uypothssis is a name that may be appliefl to anv 
conception by which the mind establishes relations 
between data of testimony, of perception, or of sense, 
so long as that conception is one among alternative 
possibilities, and is not referred to reality as a fact”.* 

— Bosanquet. 

3. Nature of Hypothesis.— An Hypothesis im- 
plies the following things : — 

(] ) that a supposition or guess is made with 
the help of imagination ; 
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(2) that the evidence or authority for such a 
supposition is insufficient, and known to be so ; 

(3) that this supposition is intended to explain 
some fact or some law, which is known to be real. 

4. Scope of Hypothesis. In scientific thought 

— no matter what the subject may be~every regu- 
larity or irregularity in the occurrence of events, for 
which no reason is apparent, every imperfectly under- 
stoo(.l or unexplained fact is a call for an hypothesis. 
And every hypothesis is a guide to further inquiry till 
the ultimate goal of explanation is reached ; for, as 
Herschel says, ‘ we must never forget that it is prin- 
ciples, not phenomena, — the interpretation, not the 
mere knowledge of facts, — which are the objects of 
eiKiuiry to the natural philosopher ’ ”. —Welton. 

“ An Hypothesis may be made concerning ( 1 ) an 

Agent, such as the ether ; or (2) a Collocation, such 
as the plan of our solar system — 'whether geocentric 
or heliocentric ; or (3) a Law of an agent’s operation, 
as Hiiat light is transmitted by a wave-motion.” 

—(Jai'veth Bead. 

5. Origin of Hypothesis.— The source of an 
Hypothesis is to be found either — 

(1) in an 'induction based on grounds which 
are recognised as only probable ; or 








I ifflSilQgyj Or apparent resemblance 

between two phenomena. 

An example o£ an hypothesis based on a probable 
induction is given by Joyce. When Brewster observed 
the colours of mother-of-pearl on the bees’-wax, his 
4: hypothesis that iridescence is caused by striation was 

only a probable induction. 

The best example of an Analogical Hypothesis is 
, tliat of James Watt as to the motive force of steam. 
He argued as follows 

Oidiuary agents employed to raise weights (io 
so by the exercise of motive power ; 

Steam resembles these agents in its power to 
raise the lid of a kettle ; 

Steam may therefore be possessed of motive 
power. 

^ The two modes of forming an hypotliesis are at 

bottom the same, for the basis of every analogy is a 
probable induction. Both these forms of hypothesis 
depend for their value on the intelligence of the in- 
vestigator, and not on a set of printed rules. 

&■ The Use of Hypothesis.— Hypotheses are by 
no means confined to the physical . sciences ; we make 
tliem freely in private life. In searching for an object 
/ which u’-e have mislaid, in trying to account for the 
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unusual silence of a friend with whom we have been 
in regular correspondence, in estimating the character 
or explaining the conduct of acquaintances or of public 
men, we frame hypotheses. The only difference 
between the hypotheses of common life and those of 
scientific thought is that the latter need to be determined 
as completely and accurately as possible, till at 
length they satisfy all the demands ma<le upon them as 
explanations of actual phenomena. 

Hypotheses. essential aids to scientific di8<*overy. 
Without the employment of hypotheses, science co-uld 
never have attained its present state. Nearly ail 
scientific laws were at one time mere hypotheses. For 
example, Newton’s principle of (gravitation was at 
first an hypothesis, but is now universally accepted as 
ta law. 

It is said that Newton repudiated the employment 
of hypotheses in science in that famous utterance 
‘ Hypotheses non jiiigo ’ (‘ I do not frame hypotheses ’). 
This is not true, for Nevvbon himself made free use of 
hypotheses in his mathematical and astronomical 
investigations. What he meant was to protest against 
tlie^use^ ot* jmli eorijectureSj and ' to 

eoixdemu "^hypothesis'’ in the sense ot* those preinatnre 
assumptions that are sometimes made on altogether 
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insufficient grounds, which had i,een 
Bacon. 


condemned iiy 


"f » Valid Hypothesis, -Any V 

to t “,7“”*'“°“ “ “ ‘Wotliesis : an hypothesis 

ne y;UKl nmst fulfil the tolloiviue; co„<litio.B L 

0 ) The emm msmiieit mmt he a rad eause i, 
Wtoetl.mp of a hind natuy^.'oi 

1 ™,x,-uatutol ageuhuoyafiotiou of the poets.’ U 

t r f ; "Tt’ ‘'“-‘ly t- 

o xcne u, or at least to obhiin some evirtence of it, 
existeuce other than the very farts whioh it Z ho 

i's Zpo oTZ’'"'" “ — o«on ” 

s proposed a. au age.it to explain the phenomenon of 
i.aht, we should he able either to see what “ wave 

motion ■ is, or at ieist tn nl i ^ ^ 

some proof of its exis- 
tence apart from the phenomenon of Light. ' ’ 

(~) u-e n.m%e to fhU as^umohl 

■f f k,onr, Ja.s of naj ' 

Hus eomhtion folfo^rs from the hVst,"for an]e;s a cause' 
iM-eal It cannot operate in a known manner. If, L,; 

thn? of as operating in defiavK'e 

• no. gru\’!tation, we cannot accept it. 

^ ^ f'- adequate to aecouni for the pheno- 

'^na'ofesmtodoHfn in hv- 
pothesis cannot be assailed if it doe.s not explain a fart 

■ y^. '. % 
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that lies beyond its scope. Tims, it is no objection to 
an liypotliesis of the origin of species that it does not 
explain the origin otlife. 

(4) It Must reconcile Cht least two different fads. 
Tliis is like the law of our criminal courts that to 
prove a (’rime there must be at least two witnesses. 
An hypothesis that explains one solitary fact cannot 
iea(i to the establishment of a (./enem/ law, however 
narrow the generality may be. 

(5) Ti^must he capnhle of rerffeatinii. It mu.st 
admit of being proved (5r disproved either directly or 
indirectly. The direct mode of verification- is. by obser- 
vation and experiment; the indirect mode consists in 
(•omparing the deducecl results of tlie hypothesis with 
known facts or laws, oi* in showing “ nnconti’adicted 
experience ”. A single case of contradiction with 
known facts or laws is fatal to an hypothesis. 

Let us apply tlie foregoing tests to the hypothesis 
of the ancient Hindus that eclipses ^vere cause*-! by 
the demon Rahil’s swallowing up the sun or moon. 
This liypotliesis fulfils none of the above (-■onditions : 

(1) Rahu is a supernatural being or a fiction of 
the poets ; 

(2) the act of swallowing up such an eiK-irmous 
body as the sun or moon is contrary to all known laws 
of dietetics ; 
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fo- how l*«»we.loo, 

toi how does the suil or moon reanDe'ir in tl. 
fono after the svrailovvnn^^ ' e same 

IS no other knovra instance of thp 

oCw*; »P.l.ya,,e„.ooo.. 

( 5 ) it deries investio'ation fni' . - 

he „o„<ht.o,» um.ny h.i,, Jow„ t„, ^ , " 

' h>^‘«y .-ejeote,!, tL;:'!! 

he eet!,«.«rit'tV‘';i'Tr:“" 

nottaU. h A ^ W promisino- one, 

■ -tv'' *« i* — y fie ...an; 

,, Cl to \u][y ail hypotiiesis ; 

ue.-esw o^T; 'h ''” "htai.ini.lo that are 

^ (0 Ail exception often proves th’e i-uie Un 

^xam.natiou it may appear that an allege.! exception 

the rule than to disprove it ,- 

f-a- rf, to account 

• whole of a phenomenon and failing to do so 
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tiiough it cannot be strictly .said to be “ estabiishei! 
inav nevertheless contain an essentia! part of tiie expla- 
nation. 

9. How far is Prediction a mark of a true 
Hypothesis ? -Whewell lays great stre.ss upon Predic- 
tion as a mark of a true hypothesis. Thus, astronomers 
predict eclipses long beforehand with the greatest 
accuracy, and this, according to Whewell, is a sure 
proof that the astronomical liypothescs on which these 
predictions are based, are true. But , Mil I rejects this 
view. He says that a predicted fact is only another 
fact, and that it is really not very extraordinary tliat 
an hypothesis that hii]>pens to agree with many kuowii 
facts should also .agree with some still undiscovered. 
There undoubtedly seems to be some illusicm in tlie 
popular belief in tlie probative force of prediction. A 
prediction that comes true surprises u~, and readers 
persuasion easy ; but laises can be cited in which erro- 
neous hy])otheses have led to prediction : <?.y. the 
Ptolemaic theory could predict eclipses and .)thcr celestial 
plienomeua (piite accurately, and yet it Wiis proved to 
he a false theory.' 

10. Kinds of Hypothesis. — There are two chief 
kinds of hypothesis : — ■ 

(1) Hypothesis of Haase . — In this kind of hy- 
pothesis the assumed cause or agent is imaginary, l.>nt 
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It IS shcnva to work according to known laws ; e.(/. the 
iiypothesis whicli ascribes the propagation of heat and 
h.ii-kt to vibrations of ■ g fluid . calied whicli is 

supposed to pervade all space, but for the existence of 

winV‘ii there vis no suflicieiit evhieiice. 

(^) of £aw.~-ln this kind of hy- 

pothesis the cause is a^real one, but the law according 
to xvincli ^it operates is imaginary ; e.g. the hypothesis 
which ascribes tiie origin of certain diseases to “ ijijicilli ” ; 
the bacilli are real, because tliey have been proved to 

exist, but tlie^ exact manner in which tiiey produce 

disease is imaginary, 

_ H Working Hypothesis. -An hypothesis, even 

though strictly not verifiable, may nevertheless lie 
meful as a guide ^ to further inquiry A Working 
■ y/W lestods a provisional assumption which is likely 
“O'f'fieations iiefore it will be found to 
■g-n-e a satisfactory explanation of all the facts which 
It shoulrl ^ for. For example, the “ Eat- 

iieory '’^of the propagation of plague is, so far, only 

a “ working kypothesis/V ■ 

Hypothesis.--A iinduitom 
aputhms is one in which there is an assumption of an 
».iiu!oini and superfluous cause, even though the pheno- 
menon is ca])ai;)le of being explained by the operation of 
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kitoirn causes, and witliout the iiiterveiitioii oi: this 
su[)erfluoiis agent. For ’ example, if the geological 
qiiestioii concerning the transport of erratic l)Oulders 
can he satisfactorily answered liy the supposition that 
they have been washed down l)y water oorreiits, the 
supposition of other agencies, like glaciers, or icebergs, 
or earthquakes, is superfluous and woiilc! be a '\i>Tatui- 
tous hypothesis.” 

! 3 . Cpueial Instance, and Crucial Experiment. 
— Tiie terms “ Crucial Instance ” and “ Crucial Ex- 
periment” were xised by Bacon to denote an ob- 
servation or an experiment which decides between two 
rival hypotheses, and shows wliich is to be adopted and 
winch rejected. They are called c.nmal (from Latin, 
cru.v, ‘a finger-post ’) because they stand like sign-posts 
at the parting o£ the ways to guide us into the right 
path. The essence o£ a Crucial instance or Crucial ex- 
periment is that it should absolutely negative one hy- 
pothesis, and- at the same time confii'in another. 

“ Thus, when the Copernican system was brought 
forward in opposition to the Ptolemaic, not only was 
it necessary to show that the new system corresponded 
with all the £acts, but there was farther reipiired t!u- 
production o£ some facts that it alone could comiliate. 
The first fact of this decisive ciiar.acter was tlie Aberra- 
tion of Light, a fact incompatible with the eartii’s 
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being ut rest. Another fact, ecjually decisive, was Fou- 
cault’s pendulum.” ( — Bain.') 

I 4. Distinction between Hypothesis and Theory^ 
— A completely verified hypothesis is often called u 
Theory, though the latter term is also used for the whole 
body of la^vs pertaining to a certain class of pheno- 
mena, as wlien Astronomy is called the “ theory of tlie 
heavens.” Between hyj)otliesis and theory in the for- 
nier sense, no distinct line can be drawn ; for the com- 
plete proof of a certain S]:>eculation may take a long 
time — sometimes several generations — and meanwlule 
the available mass of evidence produces in different 
minds different degrees of assurance ; so tliat the up- 
holders of tlie doctrine call it a “ theoiu',” ' wliile its 
opponents continue to call it an hypothesis. 

• 5. Distinction between Hypothesis and Ab- 
straction. — The term “ hypotliesis ” is often confused 
with Abstractions, as when it is said tliat the reasoning's 
of Geometry are built upon hypothesis. Wliat is 
meant in saying so is tliat the figures as.sumed are 
abstractions, and ilo not correspond to any real things. 

There are two important points of diffca'ence lie- 
tween Hypothesis and Al istfaetion 

(1) Abstractions, like liyi>otheses, are ncce.ssary 
to science ; but the conclusions drawn from abstract 
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terms are limited by their definitions, and cannot be 
applied to actual things without due corrections and 
allowances ; whereas an -hypothesis, if valid, is good 
enougli for all practical purposes, without the need of 
limitations. 

(2) An hypothesis assumes an agent, collocation, 
'or Jaw hitherto unknown ; whereas abstract reasoning 
excludes from consideration a great deal that is well 
known. For example, in abstract reasoning a point merely 
marks position, and has no magnitude ; whereas every 
real point possesses not only a certain magnitude, but 
also a certain colour, and certain material substance. 

!6. Distinction between Hypothesis and As- 
sumption.— All hypotheses are assumptions, but all as-, 
sumptions are not hypotheses. For sometimes assump- 
tions are made to facilitate an investigation ; e.</., in es- 
timating national wealth the assumption is frecpiently 
made that furniture is lialF the value of a house. 

Tliere are some assumptions tliat c:an ne\XT' be proved 
by direct fneaus. Tlieir only merit is their coiu'enience. 
Sucli assumptions are called Representative Fictions''’ x 
r.(/., all statements as to the ultimate structure of tiie 
particles of matter are “ fictions ” ; we can never prove 
them, yet since they are (.‘onsistent with all ap|)ear- 
ances, and since they help us to connect the ap[)earance.s 
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together in a general statement, they 
ant intellectual function. 


serve an import- 


A similar fiction, in Political Econoiiiy, is that of 
:ai:i “economic man,” whose activities are supposed to 

be guiclecl entirely by the desire for wealth. Such 
fictions are most (common in the science of Law. 
17- Distinction between Hypothesis and Fact. 
Ihe term luid is sornetiines restricted to signify 
the particular concrete facts of experience. Sometimes 
it is extended to include whatever has been proved to 
be real, and in this sense tlie terra Fact means the same 
as a Theory the truth of wliich has been establislied. 
An hypbfchesis which is completely verified is sometimes 
'|■■a]]ed a Fact. 


18 Relation of Hypothesis to Discovery. — 
Discovery is almost entirely dependent on hypothesis.' 
No one is likely to discover the law which lies hidden 
behind the complex phenomena of Nature, unless he 
luizards an liypothesis, and then by observation and 
expeiiment forces Nature to declare whether his hypo- 
thesis is true or not. Logic cannot teach the art of 
makiag hypotheses, much less can it lay down rules 
for discovery : it isy)[]J^umiGeEned.«.w^^^ The 

inductive mstiiods are mainly methods of elimination 
and proof, and if they suggest new truths they do so 
only ill nil inc.i dental way. 
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EXERCISES. 

L What is the true fanctioii ot Hypothesis in Inductive Logic ? 

'Define Hypothesis, and distinguish between an Hypothesis 
and (1) Theory, (2) Abstraction, (;?>) Assumption, and (4) Fact. 

3. Id what respect does a Scientific hypothesis differ frosii one 
01 ordinary life ? 

4. What is the use of iiypothesis in Science ? What did 
■Xewton mean by saying that lie did not frame hypotheses ? 

5. Enumerate the conditions of. a valid hypothesis and ' apply 
these tests to an actual case. 

6. If an hypothesis cannot be readily establisiied, does it always, 
follow that it is to be absolutely rejected ? Give reasons, 

7. Wbe^vell calls prediction an essential mark of a true hypo- 
thesis. How far do you agree with this view^ ? Give reasons. 

8. Define each of the following : — H'ypothesis of Cause, Hypo- 
thesis of Law, Working hypothesis, Gratuitous hypothesis. 

0. What is the scope of an hypothesis ? 

10. What is a Crucial Instance, and why is it so called ? Give 
an example. 

11. Wiiat is the relation of Hypothesis to Discovery? How 
far does Logic aid in the process of discovery ? 
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i Nature of the Inciuetive Methods. -■ The Iiiciiic- 

tive Methods are, as their name denotes, methods of 
drawing conclusions from the particular fitcts 

of experience. 


(1) iliey direct us in conducting observations 
fisporiments in such a manner as to justify us iii 
¥ drawing conclusions ai)out causation : 

(-) lay down conditions of proving any 

proposition that predicates causation ; 

(.'>) I liey both suggest and prove hypotheses, 
dihe Inductive methods are tlius both methods of 
Disi'overy and methods of Proof. But Logic is con- 
cerned with them only as methods of proof. 

2. How far are the Inductive Methods essenti- 
ally methods Of Elimination ?-Some logicians hold 
principle underlying the Inductive Methods 
is that of Elimination, or separation of the unessential 
from the essential antecedents of a phenomenon. The 
actual method of elimination consists in x^arying the 
circumstances of the phenomenon under inx^estiga- 
'•^•5 trying lay experiment to reproduce the pheno- 
1 menon, or xvatching its I'ecuiTence in nature, under 

y changing circumstances. The various antecedents, 
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asnouy' which the cause is to be looked for, are first 
tabulated, and then successively eliminated until only 
one remains ; this remaining antecedent is then declar- 
ed to be the cause. 

This view is regarded by other logicians as untenable. 
All argument conducted in tins manner would ever 
remain inconclusive. We must not only eliminate 
those antecedents which are not the cause; we must 
have also ])Ositive grounds for asserting tiiat the effect 
procee<ia from such and such a fa(;t and from no other. 
The Methods provide us ivith the material not only for 
Elimiuatiou, but also For Induction properly so callled. 
The object that we have in view in them is so to 
simplify our data that we shall no longer be bewildered 
by their complexity, but shall recognise the causal re- 
lation as it is exemplified in the imlividual case. 

3 . The Inductive Methods ape based on the Law 
of Causation. The chief object of Induction being the 
discovery of <;aases, it follows that the Inductive 
Metliotls should all be based on tlie Laiv of Causation. 
Indeed, the principle underlying each of the illethods 
is a corollary of the Principle of Causation. The Law 
of Causation involves the following affirmations, each 
of which is the basis of a process of elimination and 
form.s the principle of one of the Iiidiuffive Methods 

(1) Wlxitemr untecedent ran he left nut unthout 
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impairing iJie e fkct, van he no part of the cause. This rule 
follows from the Law of (.'aiisation, because according 
to this Law, cause and effect live, invarlahly comieeted 
with each other, so that a variable antecedent, or one 
that is sometimes present and sometimes absent, cannot 
be the cause of a phenomenon. For example, if we cut 
a string which was supposed to be the support of a 
weight, and the weight does not fall, tlie string' cannot 
be the cause of tlie support. 

This aspect of Causation forms the principle of the 
Method of Agreement. 

. (2) When an, antecedent cannot he left out trithonl 
the conseipient cluappearing, such antecedent mimt he 
the cause or some part of the cause. This rule also 
follows from the Lai\^ of Causation, because according 
to this Laiv, cause and effect are unconditkmaUy joined 
together, the alisence of the cause being; followed 
by tlie absence of the effect. For example, if on tlie 
cutting of the string the weig'lit falls down, the string 
is tlie support of the weight. 

This aspect of Causation forms the principle of the 
-Method of Diference. 

(;->) ll'hen an increase or decrease of the antecedent 
is fo/loired hy an increase or decrease of the consequent., 
then the. antecedent is the cause of the consequent. This 
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ni!e likewise follows from the Law of Causation, be- 
(.•aiise iurording to this Law, cause and effect are 
j^iMintitdW'ely e<i'ii(d to each other. For example, wlien 
an increase in the temperature of a body is followed by 
ail increase in its bulk, we infer that heat is the cause 
of the expansion. 

iiin aspect of Causation forms the principle of the 
Method of ( ’onoomiiimt V ariations, 

(4) Lhe above are the three cliief methods of 
e.iininiiting the unessential circumstances present in 
(,ause and effect. After consideralile progress has been 
made in the discovery of causes, recourse may be had 
to another pi'oceeding : — mz. to alloio for the inftuenre 
of all hwicn, causes, and to attribute lohat remains of 
the effed to what remains of the muse. This rule is 
only a variation of the second rule. 

T-hi» method is called the Metho<l of Residues, 

(o) file method of Agreement may he employed 
negatiiely, i.e,, cases may be found where cause and 
effect are uniformly absent together. When this cir- 
cumstance can be conjoined with the positive method 
it is called the Joint Jbethod of Agreement and 
Difference. 

4. Names of the Inductive Methods.— There are 

Inductive or Experimental Methods— the Metho<l 
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of Agreement, the method of Difference, the Joint 
Method of Agreement and Difference, the Method of 
Concomitant Variations, and the Method of Residues. 
They are associated with the name of Mill, thoiig'h Mill 
himself gathered them from Herischel’s Preliminary 
Discourse on the Study of Natural Philosophy. Mill 
speaks of four methods, but gives five. It seems to be 
the Joint Method of Agreement aird Difference which 
he does not consider entitled to rank as a separate 
method. 

I.— THE METHOD OF AGREEMENT. 

f. Canon of the Method of Agreement. — ■“ If 
two or more instances of a phenomenon under investi- 
gation have only one circumstance in common, that 
circumstance is the cause or the effect of the pheno- 
•menon”. 

2. Requisites of this Method. — This method 
depends upon observation of an invariable connection 
between the given phenomenon and one other circum- 
staiK'e. For this purpose we take as many instances 
as Ave can of the phenomenon and compare them 
together to find out iu what points they agree. The 
circumstances which can be escl tided ivithout impair- 
ing the phenomenon, or which can be absent notwith- 
standing its presence are not causally connected with 
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it The unessential oi- variable circumstances being 
thus eliminated, the antecedent or consequent whicli 
is throughout present in all the instances must be the 
cause or the effect. 


3 . Symbolic Illustration. — The Method of 
Agreement may be symbolically represented as 
follows : — 



Antecedenti 

>•. Uonseqmnts. 

(1) 

ABC 

followed by p q r. 

(2) 

A B I) 

„ p q s. 

(3) 

ACE 

» Pi’t. 

(^) 

A I) F 

„ p U V. 


' 

A is the cause of p 

Hei’e we have taken four instances of a pbenornenoii, 
to see in what points they agree. Taking the first 
instance alone into view, p may be caused liy A, or by 


B, or by C. But comparing this with the second 
instant^e \yc find that C is al)sent among the antece- 
dents, hut the effect p is still present. We infer 
therefore that C is not the cause of p. Comparing tliis 
again with the third instance, we find that B i.s absent 
among the antecedents, but the effect p still persists ; 
and we now infer that B is not the (tause of p. B and 
€ are thus eliminated, A alone remains among the 
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Hence A is the cause 


antecedents upto the last, 
of p. 

The common factor through all the antecedent ia 
. , the common factor through all the consequent is 
P , and we connect the two as cause and effect. 


Concrete Examples. -( 1 ) All solid *^463 


^ n 1 . ii.u soiid bodies' 

Thp'^'^’WT- ' ’J tlie application of heat. 

1 e splipodies may be of every possible varietv- 

mon’toXi ’■ circumstance com- 

mon to all the antecedents is tlm application of heat, 

to r ■ 1 each case is the conversion 

liquid orm._ We infer accordingly tliat the applh 

cation of heat is tlie cause of the liiiuefaction. ^ 

_ (2) It has always been found wherever a flower 

IS oi flower is a rose, a tulip, 

. lA IS without fragrance. How here there is 
gre^ variety m the circumstances of the phenomenon, 
--tl e fl,owm^ being of a different species in eacli case i 
the . 7r-. 1 all the antecedents is 

amoin.'7l *lnng invariahly found 

\V ” / tlie absence of frao-rance 

\ e conclude therefore that scarlet colour is th; ^ 

(jf the absence of fragrance in flowers. 

fbg. . between the east wind and 

aggravation of rheumatism in rheumatic people is 
according to this method, a case of cansation. 

7 
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5 Defects of the Method of Ag-reement.- The 
Method of Agreement is mainly a method of obser- 
vation, and is hence imperfect, ddie inference drawn 
according to this metliod is highly probable, but not 
absolutely certain, for the following reasons : — 

(1) It is hardly possible to observe all the ante- 
cedents of a phenomenon, for events may be so mixed 
up that we cannot distingnisli which is cause and 
which is effect; it may be that the connected facts 
are not a case of causation but one of pure co-existence. 

For example, the absence of fragrance in scarlet flowers is 
believed to be really a case of co-existence, since nothing lias been 
found in the scarlet colour that should be scientifically destructive 
of fragrance. 

Again, it has been noticed that men of remarkable intelligence 
liave, in hundreds of cases, been also short-sighted. Can we infer 
that intelligence is the cause of short sight, or short sight the cause 
of intelligence ? 

(2) The cogency of proof by the method of 
Agreement depends upon the elimination of all irrele- 
vant circumstances, for the rule is that whatever cir- 
cumstance cannot be eliminated is a possible cause or 
effect. But Nature does not always provide the 
variety of circumstances reijuisite for a thorough elimi- 
nation. Hence all that we can ordinarily infer accord- 
ing to this method is invariable serpience, not uncondi- 
tional causation. 
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i'ot .possible in the case of the 
,,,, ‘ . ' 01 the phenomena of Economics, or of Pliysiolot'-y 

JVnunS „„„ ,i„ ^ ^ 

■'H illne.ss, or the ■ 

T-I- . "liiere may lie plurality of causes, so that 

te same effect may have been produced by a different 

ditse ill (^acii of the in.staiices we liave gathered for 
examination, and the antecedent that is present in 
lem all happens to lie a purely irrelevant circumstance. 

a. ix Stock gives nn excellent example of this particular defect. 

'fa et diJierent drugs administered each time 'in orange wine it 

would not folhow timt orange wine was a gr.a„d specific for ’that 

liorni ot iiialatiy "h 

(4) Tliere may be intermixture of effects, that 
is, effects <lue to different causes may lie mixed up in 

. the same plieiionienon. ' 

For example, cases of fever may be made up of~(i ) imadache, 
to cxjio.-a.e , (i) cough, due to cold ; (o) ' indigestion, due to 
oyerloadmg tl.e stomach ; ( 4 ) aching of the joints, due to a touch 
of mheritod rheumatism ; &c. No agreement can be traced among 

siioh tiases or fever, owing to the intermixture ot* eti'ects. 

of the Defects. -The defects to 
which the Method of Agreement is exposed do not 
totally frustrate the method vitiate the inference. 
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For the iiiference may be rendered vTilid by tiie follow- 
ing methods : — 

(1) by multiplying the instances observed ; for 
tlie larger tlie number of instances chosen tiie less 
the (‘lianee of coineideu(*e, and tlie greater the chance 
of a causa i connection ; 

(2) liy (tonfiiTning the truth of the infereu(*e by 
means of negative instances ; i,e,^ by comparing the 
instances of the occurrence of the phenomenon with 
instances of its non-occurrence. 

For exnm[>le, if the orange wine (of the above example) were 
tried in more ca^es than three, and found siicoessiul in each, the 
orange wine would assuredly be taken as the cause of the cure. 

The infercMiee that the orange wine is the cause of the cure can 
be further confirmed by a negative instance, a case in which the 
orange wine is not given, and if this case does not result in a cure, 
there would be no doubt left about tlie curative power of the orange 
wine. 

7. Uses of the Method of Ag’peement. — The 
Method of Agreement is the i«mmonest mode of 
proof for all kinds of uniformity, Avlietlier of co-existence 
or of causation. Bain calls it the utiiversal mode of 
proof for all connections whatever. By this method 
we (.‘ail trace causes to their effects as ^vel l as efi'ects to 
their causes. It is the only method of determining 
causation in cases which rely on ohservation alone, 
and in which experiment is impossilde. 
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8. Comparison between the Method of Agree- 
aient and Induction by simple Enumeration. —In 
Liduetiou bj’' Simple Enumeration we collect a large 
number of instances and the inference is based merely 
on their ; whereas the Method of Agreement 
is a method of elimination in which the inference is 
based on the character of the selected instances, and 
not on their number. 

II. - THE METHOD OF DIFFERENCE. 

‘ Canon of the Method of Differenee.--" If an 
instance in whicii a phenomenon occurs, and an 
instance in which it does not occur, iiave every circum- 
stance m <;omraon except one, that one occurring only 
in the first ; the circumstance present in the first and 
absent ni the second, is the cause or a part of the 

cause of the given phenomenon.” 

2. Requisites of this Method.—This method 
r&.piiro,s that we .should take only two instances of a 
phenomenon ; and that these two instances should be 
exactly alike in all i-espects, except that in the first 
there is one circumstance present which is absent in the 
second. If now ^ve can detect some other circumstance 
which is pre.sent in the first and absent in the second, 
we conclude that these two Gircumstances are causal ly 
connected. 
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3 Symbolic Illustpation. — Tiie Metliotl of iJif- 
lerence may be symbolically represented as follows 

Antecerlents. ( 'onse/i/irnf.-^. 

( 1 ) ABC 1) followed by p q r s. 

(2) — B CD „ ' — qrs. 

A is the cause of p. 

Here we have taken two instances of a plienornenoii 
that are exactly alike in all I’espects except that 
in the first A is present, and in the second A is 
absent. We can also detect one other circumstance 
which is pre-sent where A is present, and absent 
where A is absent — vk. p. We therefore infer that A 
and p are causally connected, for^the disappearan(,'e of 
A,is followed by the disappearance of p, there being; no 
other change in the phenomenon. 

Notice that in the symbolic illustration we iiave 
assumed ndiieh is antecedent and wiiich is consecjueut. 
In complex cases it may not be always clear which is 
antecedent and which is (nnsei^uent. In such cases ah 
we can infer is that A and ]) are causally connected. 
Further observation is needed to determine which is 
which. 

4. Concrete Examples. — In our everybody in- 
ferences we are constantly applying tlie method of 
Difference. The usual form is the sudden introduction 
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of some definite change, followed by another ecjually I 

definite change. That the drinking of water quenches i 

thirst, that the taking of tea dispels drowsiness, that ! 

the rising of the sun causes light and heat, that fire i 

burns the hand if touched, &c. are all applications of t 

this inetliod in common experience. i 

The effect of certain medicines is also pro\-ed l)y [ 

this method, for example, a man is suffering from j 

sleeplessness ; a narcotic is given to him, and he quickly j 

falls asleep. We infer that the narcotic is the cause ' 

of the sleep. How i There is no difference between i 

the man s previous state of sleeplessness and his .sub- ' ■ 
sequent state of sleep, except that he took a narcotic;. 

This circumstance (the taking of the narcotic) ivas I 

present in the second state, but absent in the first ; 
and the presence of it is accomjianied by the pi-esence 
of sleep, and the absence of it by the absence of slee]». 

Therefore tiie taking of the narcotic was the cause of !' 

the sleep. 

5. Difficulties attending" the application of the j; 

Method of Difference. — The great difficulty of ap]>ly- i 

ing the Method ol Difference to the phenomena of 
complex sciences, is the difficulty of finding tivo in- if 

stances of a phenomenon that are .exactly alike in all jii 

respects except one. Mature seldom offers such clear- J' 

cut instances for our speculations. Hence this method 
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does not 5vork well incases where we liave to rely on 
observation ; it suits better in cases amenable to experi- 
ment, because in experiments planned by ourselves we 
can have a certainty of there being no difference be- 
tween the two instances except the intervention of a 
■particular known circumstance, of which we can watch 
the result. 

The method of Difference can prove unreliable even 
in experiments, if tlie phenomena are such that a con- 
siderable time must elapse between the introduction 
of an agent and the manifestation of its effects, for in 
that case other changes may have occurred meanwhile 
to whieli these effects are really due. For example, if 
feeling unwell you take a medicine an< I some time later 
feel better, you cannot be sure that the medicine was 
the cause of your recovery, for other curative processes 
may have been at work during the same interval, such 
as food, rest, exercise, or recreation. 

The cousepience of changes in the legislature or the 
effects of the iutroductiou of new reforms are also diffi- 
cult to determine, because of this element of time, 
which gives a chance of interference both to counteract- 
ing and to co-operating causes. 

6. Uses of the Method of Difference. — The 
method of Difference is the most useful method of 
science ; 
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(1) A large part of oiir knowledge of nature and 

oniviug beings is gained by making experimental 
diauges and watching the consequences. The 
iminediate result affords the best proof of causation. 

('J) The methoi 1 of Difference is the great method 
of Experimental Science, and it is so effective , that a 
'^i^.e^Tenment according to this metliod, if satisfac- 
torily performed, is sufficient to prove causation. 

(3) An inference drawn according to this iiethod 
is not apt to be vitiated by plurality of causes, same as 
the method of Agreement is. 

(^ .} ibis mediod is oftener than any other the 
unconscious basis of our ordinary judgmenfes. In ordina- 
i-y cases the metliod is so obvious in its application, so 
satisfactory and conclusive, as scarcely to need the aid 
of Logic : the special use of Logic consists in sliowing 
the precautions requisite in the more complicated 
cases. 

7 Comparison of the Method of Difference with 
the Method of .Agreement.— Beyond the single fact of 
both hemg ultimately based on the Law of Causation, 
there is nothing in common between these two 
methods : 

(1) In tne method of Agreement we compare 
instances with a view to detecting rese) 7 idlance ; in 
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the method of Difference we do so in order to detect 
difference. 

(2) Tlie method of Agreement is based on the 
principle that whatever can be eliminated is not the 
Ccause ; the method of Difference is based on the px'inci- 
ple that whatever cannot be eliminated is the cause. 

(d) The metliod of Agreement needs a large 
number of instances, and the larger the nninber the 
more probable the inference ; the method of Difference 
requires only two instances, 

(4) The instances chosen in the method of Agree- 
ment must be as various as possible ; those chosen for 
the method of Difference must be exactly alike in all 
respects except one. 

(5) The method of Agreement is primarily a 
method of observation ; the method of Dift'ei'ence is 
mainly a method of eayperiment. 

(6) The method of Agreement is rendered doul)t- 
ful by the jikirality of causes and the intermixture of 
effects ; the method of Difference is usuall}' unaffected 
by these disturbances. 

III.-THE JOINT METHOD OF AGREEMENT AND 
DIFFERENCE. 

I . Canon of the Joint Method.— “If two or more 
^ .<ijustances in which a phenomenon occurs have only one 
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circumstance in common, while two or more instances 
in which it does not occur have nothing in common 
except the absence of tliat circumstance ; then the cir- 
cunistiuiee in wliicli alone the two sets of instances 
diffei, h the efiect or the cause of the phenomenon.” 

2. Requisites of this Method.— The Joint 
Method is a twofold application of the Method of 
Agieement, first, to a set of instances in which si, 
phenomenon is present, these being called Positive In- 
stellites ; suid secondli', to another set of instances in 
which a phenomenon is absent, the,se being called 
tive Lnsteiiii'.es, llic positive instances sug'g'est an hy- 
pothesis wliich is verified by the ueg’ative instances. 

Two conditions must, however, be fulfilled before 
the Joint Method can be applied 

(1) -riie negative instances must resemble the 
positive ones in as many circumstances as possible, 
otlicrwise there would lie no comparison between the 
two sets of instances. 

{'!) The negative instances must differ from tlie 
positive in more circumstances than one, otbeiwise the 
ilethod of Difference would be more applicable than 
the Joint Method. 

Joint Method ™ 
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may be symbolically represented as follows : — 

First set of Instances (Positive.) 
Antevedents. Conseijuents, 

ABC followed by p q r 

AB D „ p q s 

ACE „ prt 

A is (probably) the cause of p. 

Second set of Instances (Negative). 
Antevedents. Fonseipmnts. 

B F G followed by q uv 
C H J „ r s t 

D E I ,, w X y 

Compaiiag these with the first set of instances we 
infer that A is the cause of p. The first set of instances 
give the conclusion that A is probably the cause of p, 
according to the method of Agreement, because wherever 
A is present, p is also present. We then try the second 
set of instances and notice that each time that A is 
absent, p is also absent. The conclusion that A is tlie 
cause of p is thus confirmed. 

N'otice also : (1) that the positive instances resemble 
the negative instances in four respects ; and (2) the 
negativjf instances differ from the positive in five rc- 


4. Concrete Examples. — (1) It is by the Joint 
hod that it has been established that vacGnation is 
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a preventive of sraall-pox : because wherever vaccina- 
tion is present immunity from small-pox is also present 
(i.e., there is no small-pox), and wherever vaccination 
is absent immunity from small-pox is also absent (i, e., 
small-pox is prevalent). 

(2) All s^^bstances that radiate heat quickly have 
large deposits of dew on them. From this fact we 
infer, by the Method of Agreement, that quick radia- 
tion is probably the cause of the deposit of dew. 
This conclusion is confirmed by the negative instaxaces 
which show that where thei’eis no quick radiation there 
is little or no deposit of dew. 


(H) Whenever the East wind is blowing the 
result is the pi'evaleuce of sickness. By the Method of 
AgTeement we infer that the East wind is the probable 
cause of the sickness. This conclusion is confirmed by 
the negative instances which show that when the East 
wind is not filowiug thei’e is no sickness. 


5. Uses of the Joint Method. -The Joint Method 
is of great use in eases where expei’iment is impossible 
and where there is a lai'ge field for observation. Its 
peculiar advantage is that if the negative instances 
(Le., those in whicli the pheuonienon and its supposed 
antecedent are alxsent together) can be made exhaustive, 
the proof becomes conclusive. E’er example, that a 
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currency is the cause of a country’s , wealth can 
be proved by the Joint Metliod, first by sliowing that 
all countries having a gold currency are wealthy, and 
next by showing that all countries having no gold 
<‘nrrency arepoor. If this latter listcaii be madeexhaus- 
tlve the proof becomes conclusive. 

6. Defects of the Joint Method. - Since the Joint 

Method relies chiefly on observation, and not on experi- 
ment, it can never be very accurate or conclusive in 
proving causation, This is l)ecause the exact sequence 
of phenomena may not be clearly perceptible in the 
instances observed, and in such cases the conclusion 
may possess a high degree of proba!)i!ity, but cannot 
be quite certain, ■ 

7 . Comparison of the Joint Method with the 
Method of Difference.— (1) The Joint Method i,s 
mainly a method of observation ; the method of 
Difference is pre-eminently the method of experi- 
ment. 

( 2 ) The Joint method is applied in cases where 
the method of Difference cannot be employed ; it thus 
serves as “the second l)est,” in the absem.-e of the very 
best. • 

(o) The Joint Method is more elaborate, more (im- 
plicated, and perhaps more difficult than tlie Method 
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ol Difference, tliougii, like the Method of Difference, 
we all use it in our ordinary reasonings. 

8. Comparison of the Joint Method with the 
Method of Agreement. - (1) The Joint Method is 
simply a double application of the Method of Agreement, 
first to a set of positive instances, and next to a set of 
negative instances. 

( 2 ) It serves to confirm the truth of an inference 
arrived at by the Method of Agi'eement. 

(3) Like the method of Agreement, its conclu- 
sions may only be probable, not cei’tain ; for like the 
method of Agreement, it relies mainly on observation. =>* 

IV. -THE METHOD OF CONCOMITANT VARIATIONS. 

1. Canon of the Method of Concomitant Varia- 
tions.—" Whatever plienomeuon varies in any manner 
whenever another phenomenon varies in some parti- 
cular manner, is either a cause or an effect of the 
plienomenon ”. 

2. Requisites of this Method.— Whenever we 
observe two phenomena varying together we may apply 
the method of Concomitant Variations. The concomi- 
tant variation of two phenomena, say, x and y, may 
take place in four ways : — 

(1) the increase of x may be accompanied by tlie 
Increase of y ; 
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(2) the increase of x may be accompanied by tiie 

deci’ease of y ; 

(3) tlie decrease of x maj' be accompanied b}' the 

increase of y ; 

(4) the decrease of x rna)^ be accompanied by tlie 

decrease of y. 

In each of these four cases we are justified in 
asserting a causal connection between x and y. 

3 . Symbolic Illustration. - The Method of Gon- 
comitant Variations may be symbolical!}' represented 
as follows : — 


Antecedents. 

ABC 

A'BC 

a"BC 


followed by 


Conseouents. 

J. • 

P <1 1’ 
p'qs 
p"st 


A is the cause of p. 

Here we notice that whenever A varies, p also 
varies. In 'the first instance, A is followed b}' p ; in 
the second instance a particular variation of A, viz. 
A', is followed by a similar variation of p, viz. p' ; in 
the third instance another variation of A, viz. A'' 
is followed by the same variation of p, viz. p". We 
also notice that there is no variation in any of the 
other antecedents or consequents ; and w'e conclude 
that A is the cause of p — provided we are sure that 
A is the antecedent and p the consequent. 
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4. Concrete Examples, (1) The amount of 
expansion which a so!i<l undergoes is ol.>served to varj^ 
with the degree of lieat applied to it ; therefore, heat 
is the cause of expansion. 

(2) Tile higher tlie elevation of a place, the 
cooler is its climate ; elevation is therefore an impor- 
tant factor in the determination of climate. 

(3) It has been observed that crimes diminish 
in proportion as employment for workmen become.s 
abundant ; tlierefore want of employment is the cause 
of crime. 

5. Uses of the Method of Concomitant Varia- 
tions, -There are certain natural forces, .such as gra- 
vitation, heat, friction, that c.in never be eliminated 
completely, and therefore can only be studied in their 
degrees. We cannot, for example, deprive a body of 
all its heat ; but by making changes in the amount 
we ascertain concomitant changes in the accompanying 
circumstances, and so can establish cause and effect. 
It is to those phenomena in which such natural forces 
as heat, gravitation, friction &c. play a part, tliat the 
method of (loncornitant Variations is chiefly applic- 
able. 'file peculiar use of this method is to formulate 
the conditions of proof in respect of those causes or 
effects ivhich cannot entirely be got rid Of, but cau be 
obtained ill gi-eater or less amount. In other words, 

■S' 
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the method is chiefly applicable to phenomena that 
have a quantitatme aspect. 

6. Defects of the Method of Concomitant 
Variations. — The Method of Concomitant Variations 
is subject to a number of limitations : — 

(1) It is applicable to those cases only in which 
there are quantitative variations of antecedent and 
consequent — qualitative variations being l)eyond the 
province of this method. For example, in the follow- 
ing case, we can draw no inference, since the variation 
of the consequents is qualitative, while the variation 
of the antecedents is quantitative : — 

Fever 100" accompanied by Headache. 

„ 102" „ Pain all over the body. 

„ 104" „ Kestlessness and blood- 

shot eyes. 

„ 100° ,, unconsciousness. 

(2) The Method can be applied only to tliose 
cases that have actually been observed or are capable 
of being verified ; we cannot extend our conclusion to 
cases that we have never observed. 

(8) The variations have fixed limits. For exam- 
ple, the law that heat expands solid bodies cannot be 
extended to mean that a lady’s finger-ring can, by 
the continuous application of heat, be expanded to the 
size of a carnage wheel. 
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(4) Two phenomena varying concomitantly may 
not be related as cause and effect, but may be joint 
effects of a common cause ) e.g. the hour hand and 
minute hand of a watch vary concomitantly, but the 
motion of the one is not caused by the motion of the 
other : both motions being caused by the internal 
mechanism of the watch. 

(5) There is risk of a case of non-variation being 
mistaken for one of inverse variation or proportionate 
variation ; e.p. the stature of human beings varies from 
region to region, and so does the climate of places ; but 
we cannot infer from this that variation in the stature 
of human beings is caused by the climate of the re- 
gions they inhabit. 

(6) Parallel variation is sometimes interrupted 
by critical points ; e.g. in the expansion of bodies by 
heat the critical point is the freezing point. Similarly 
in the animal body food and stimulants operate 
proportionally upto a certain point, at which then.’ 
further operation is checked by the peculiarities of the 
living organs. 

(7) Very often a concomitant variation of cause 
and eft'ect is not perceptible, until an unusual mani- 
festation of the one is accompanied with an unusual 
manifestation of the other ; e.g. may be using some 
hurtful article of food for a long time unknowingly, 
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and the discovery is made by an accidental increase ol 
quantity occurring with an aggravation of some pain- 
ful effect. 

7 . Comparison between the Method of Con- 
comitant Variations and the Methods of Agreement 
and Difference. — In one sense, the Method of Con- 
comitant I'ari ations may he regarded as a special case 
of tlie method of Agreement or the method of Differ- 
ence, since it tends to prove the cause or effect not of 
a phenomenon as a whole, but of some modification 
of it. 

V.-THE METHOD OF RESIDUES. 

1. Canon of the Method of Residues.— “ Subduct 
from any phenomenon such part as is known ))y 
previous inductions ti'i be the effect of certain antece- 
dents, and the residue of the phenomenon is the effect 
of the i-emaining antecedents.” 

2 . Requisites of this Method.— This method im- 
plies a knowledge of causes gained hefoi’ehand from 
pre\TOus iiKiuctions. it is therefore a more advanced 
methoil than the others, and is used in the study of 
a phenomenon that is completely explained hut for 
a single unexplained element, which is called the 
residue. 
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3. Symbolic Illustration. —The Method of Kesi- 
<]ues may !>e symbolically represented as follows ; — 

Antecedents. Consequents. 

A BCD followed by p q r s 

BCD ,, q r s 

. • . A is the cause of p. 

Here we liave a phenomenon, in which there ai’e 
four antecedents followed by four consequents. Of 
these, tliree conseciuents, q r s, are known beforehand to 
be due to certain antece<lents, BCD ; the remaining con- 
se;|uent p is therefore due to the remaining antece- 
dent A. 

4. Concrete Examples. — (1) “The recorded 
dates of ancient eclipses having been found to differ 
from those assigned by calculation, it has been surmised 
that the average length of a day may in the mean- 
while have increased. If so, this is a residuary pheno- 
menon not accounted for by the causes ordinarily recog- 
nised as determining the rotation of the earth on its 
axis : and it may be explained by the doctrine that tlie 
tides, by their friction, are reducing the rate of the 
cartli’s rotation, and thereby lengthening the day.” 
{—( 'an'eih. Rend.) 

(2) de\-ous cites as a simple instance the ascer- 
taining of the exact weight of any commodity in a cart, 
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by weighing the cart and load, and then 'subtracting 
the known iveight of the cart. 

(3) The unforeseen effects of changes in legisla- 
tion or of improvements in the useful arts, may often 
be discovered by the Method of Kesidues. 

5 . Row far is the Method of Residues a De- 
ductive method ? — The negative instance in tins me- 
thod is constituted by deduction from the whole plieno- 
menon by our knowledge of the laws of BCD ; 
and this prominence of the deductive process has led 
some writers to class this method as deductive. But 
the fact is that all the Canons involve deductive reason- 
ing, (as will be shown in Para. 1 of ‘ General iiemarks 
on the Inductive Methods ’). Then also a good many 
things in every experiment are assumed as already 
known ; for example, what circumstances are material, 
and what circumstances are immaterial ; when condi- 
tions may be called ‘ the same ’ and when not ; &e. 

6 Uses of the Method of Residues. — (1) Tlie 
Method of liesidues is one- of the most important in- 
struments of discovery, and is the most fertile in yield- 
ing unexpected results, 

(2) The special value of this Method ap|<ears 
when some c-omplex phenomenon has been for the most 
i part accounted for by known causes, whilst there 
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remains some surplus or some balance, or some deviation 
wliicli remains unexplained, and this residuary factor 
has to be explained in relation to the whole. 

(3) As scientific explanation progresses, the phe- 
nomena that may be considered as residuary become 
more numerous, and the importance of this Method 
increases. Some of the latest and most important dis- 
coveries of science have bean achieved by this method ; 
e.g.^ the discovery of Argon among the constituents of 
the atmosphere. 

(4) The method is also useful where exact esti- 
mates of causes are not obtainable. For example, 
“ Darwin having found certain modifications of animals 
in form, colouration, and habits, that were not clearly 
derivable from their struggle for existence in relation 
to other species or to external conditions, suggeste<l 
that they were due to Sexual Selection.” ( — Carveth 
Read.) 

7 Comparison between the Method of Residues 
and the Method of Difference. — The Method of Kesi- 
dues is a special modification of the Method of Differ- 
ence, — the only difference between the two consisting 
in the way in which the negative instance isanfiv- 
edat ^ ^ 

(1) In the Method of Difference, the negative 
instance is obtained by observation and experiment ; 
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ill the Method of Residues it is obtained by deduction 
from previous inductions ; 

(2) The Method of Residues implies previous 
knowledge of the laws of separate causes and a deductive 
calculation of their joint effect ; the Method of Differ- 
ence does not. 


GENERAL REMARKS ON THE INDUCTIVE METHODS. 

t. How far the Inductive Methods involve De- 
duction. — The Inductive Methods are really applica tions 
of deductive inference to the facts supplied by expe- 
rience. They are called inductive methods only by 
courtesy. This will become clear if we fully exhibit 
the process of reasoning involved in the three principal 
methods, viz. Agreement, Difference, and CoruDmitant 
Variations, 

In tlie Method of Agreement the reasoning is as 
follows : — • 

Whatever can be eliminated is not the cause of ji ; 

B, C, D, E, can be eliminated : 

B, C, D, E, are not the cause of p. 

But according to the Law of Causation, every event 
IhiustLave a cause. Therefore A is the cause. 
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lu tile Method of Difference tlie argument assumes 
the following form : — 

Wliatever cannot be eliminated is the cause ; 

A cannot be eliminated ; 

A is the cause. 

In the Metliod of Concomitant Variations, the reason- 
ing is as follows : — 

In o cons/cniit factor can be the cause of changes' 
in an effect ; 

B, C, D, are constant factoi-s ; 

B, (’D, are not the cause. 

But every event must have a cause. Therefore the 
changes in p must have a cause. Therefore the changes 
in A are the cause of the changes in jt). 

In the same way it can be shown in the case of the 
other Methods that tlie reasoning is deductive throu<->'h- 
out. The methods are inductive only in so far as the 
principle of each is derived from the Law of Causation, 
Which is the essence of Induction. 

2. Formal eharaeter of Inductive Logie.— 
Varvetli Head points out how Inductive Logic may be 
regarded as having a mei'ely formal character. For 
what does Inductive Logic really consist of ? It consists : 

(1) in a statement of the Law of Cause and 
Effect ; 
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(2) in certain immediate inferences from this 
Law, expressed in the form of the Canons ; 

(H) in the syllogistic application of the Canons 
to special propositions of Causation, by means of minor 
premisses showing that certain instances satisfy the 
Canons. Such is the bare Logic of Induction ; so 
that, strictly speaking, the inductive methods of obser- 
vation and experiment are no part of the Logic, but only 
a means of applying the Logic to actual propositions. 

3 . Whewell’s Objection that the Inductive 
Methods assume Nature to be simplified. Whewell 
(Titicises Mill’s Inductive Methods on the ground 
that they take for granted the very thing which 
is most difficult to accomplish — vi:. the reduction of 
the phenomena of nature to the shape of simple formulas 
like “ A B C followed by pyr Nature’s processes 
are extremely complex : she does not present to us events 
in such form that we can clearly discriminate between 
antecedents and consequents, or easily separate the 
essential from the non-essential circumstances. 

Mill answers the objection thus It is (piite true 
that it is veiy difficult first to obtain facts for inductive 
reasoning, and next to reduce them to the form adapted 
to one of the inductive methods. But before trying to 
reduce a fact, we must know the form to wliicdi the 
fact is to be reduced. So the Inductive Methods provide 
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US with rules or models to which inductive reasoning 
must conform it; it is to be valid, just as the syllogistic 
rules provide us with means for testing the conclusions 
of deductive inferences. 

4. Whewell’s second Objection. - Wliewell has 
brought another olijection against the Inductive Methods, 
that “ No discoveries were ever made by tlie employ- 
ment of tiiese methods.” 

IMili answers the objection thus : — 

(1 ) This objection is an objection against all inferences 
from experience. If discoveries are matle by observation 
and exjieriment, they ai’e made with the aid of processes 
reducible to one or other of the Experimental Methods. 
Scientific discoveries may not lie rec-orded exactly in 
the language of the Canons, but still we can detect in 
them the e:nployment of the Canons. 

(2) Even if the Inductive Methods be not 
methods of discovery, they are the sole methods of 
proof : and it is with proof, as such, that Logic is 
principally concerned. 

5. “The Methods bear a strong family likeness 
to one another.” — There can be no question that the 
^Methods, bear a strong (and rather perplexing) resem- 
blance to one another, because they are all based on 
tile same principle — Causation. Agreement and 
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Difference resemble each other in so far as both are 
methods of elimination. The Joint Method is a double 
emplojmient of the Method of Agreement,— to positive 
and to negative cases, its application to the negative 
instances being based on the principle of Difference. 
The Method of Residues is a special modification of the 
Method of Difference. The Method of Concomitant 
Variation is similarly a modificjation either of the 
Metliod of Agreement or of the Method of Difference. 
Each, by removing parts of a complex whole, (i.e. by 
elimination), seeks to establish a relation between the 
remaining parts. Thus the methods are, at bottom, 
all of them. Methods of Residues or Methods of 
Difference. 

6. ■ The Methods aim at establishing’ Causation, 
yet they assume Causation. — The object of the 
Methods is to establish laws of Causation. Yet, when 
we look at the Canons, we find that they can only 
work if the causal connection of the antecedents as a 
whole and the conseciuents as a Avhole is presupposed : 
for it is obvious that invariability of sequence (which 
is the essential mark of Causation) cannot be establish- 
ed by an examination of two or more instances. 
Mill himself acknowledges that the,, whole discussion 
proceeds upon a false assumption — viz. that A B C D, 
the aggregate of the phenomena existing at any 
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nioraeiity, consist of dissimilar ■ facts, for each of wiiicli 
one and only one cause need be soug’ht. 

7. Weiton’s Criticism of the Method of -Differ- 
enee. — -Mill regards the Method of Dilference as. the' 
most important method, and as in itself capable of 
proving causation. This is not true: the Method of 
Difference is just as defective as tiie others. In tlie 
very example whicii Mill selects of a man shot through 
the lieart, it is evident that there is no inference to 
cause. There is notliingto justify the assertion that if 
a man dies, lie lias been sliot through tlie heart. The 
method, treated fairly, will not even, by itself, justify 
the universal proposition that if a man is siiot througli 
the heart, he dies. In such a case we do not argue 
‘^inductively ” at all, but deductively, from our know- 
ledge of physiology and of fire-arms. To test the 
method really, wm must put ourselves in the position 
of one ivho has no such knowledge, and ^vho has never 
seen firearms or wounds inflicted by them. Such a 
person would not lie justified in drawing a uni versa! 
t‘onclusion. 

EXERCISES. ' ■ 

1. Wliat is the distiocti?e charMcter ol-’ tlie InductiYe Methods ? 
liow far are they essentially methods of elimination ? 

a. Show that tfie Inductire Methods are each based on the 
Law of Causation. 
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8. In what respects' is ■ the Method of Agreement open tO' 
objection ? How may this objection be removed ? lo what kind 
of inquiries is it useful ? 

4. What conditions must be fulfilled before applying tlie 
Method of Difference ? Show that the employment of tliis method 
is attended with peculiar difficulties. 

5. What is the distinctive use of the Method of Difference ? 
How does it differ from the Method of Agreement ? 

(L State tlie canon of the »loint Method. la what respects is 
this method an advantage over tlie Methods of Agreement and 
Difference ! 

7. hi what cases is the Method of Coneomitant Variations 
to be applied ? Give one or two concrete examples of this 
method. 

8. Xame the defects of the Method of Concomitant Variations. 

t). Describe the Method of Residues fully, with examples. In 

what points does it differ from the M.ethod of Difference ? Does it 
involve any element of Deduction ? 

10. Discuss whether the [ndiictive Methods can be properly 
called “ inductive ” 

11. In what respect may Inductive Logic be called a 
..science?,' 

1^. “ The inductive Methods assume the very thing to be 

proved*'. Discuss this fully. 

if}, Whewell brings forward the objection that ‘‘ no discoveries 
were ever made by the employment of the Inductive Methods 
How far is this objection valid ? 

14. Show that the various iDductive Methods are at bottrun one 
and the same. 
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1-). Show tiiat the inductive . methods, while aiming’ at proving 
CaosatioD, tacitly assume Causation. 

li). What claims does Mill put forward for the Method of 
Difference '? Are his claims justified ? 

; 1,7. Examine the validity of the Inductive Methods as criteria 
of proof. Use illustrations. 

18. England is the richest country in the world and has a gold 
currency. Russia and India, in proportion to population, are poor 
eountries and have little or no gold currency. How far are such 
kinds of facts logically sufficient to prove that a gold currency is 
the cause of a nation’s wealth. 

Iff. A man having been shot througli the heart immediately falls 
dead, investigate the logical value of such a fact as proving that " 
all men shot through the iieart will fall dead. 

-0. Hv)\^ lai does the validity of any of the Inductive Methods 

depend on the possibility of expressing Cause and Effect 
quantitatively ? 

‘il. Explain and examine the view that plurality of causes 
renders the Method of Agreement uncertain. 

22. What Hiductive Inferences, if any, can you draw from the 
iidlowing, and according to what Method : — 

(u) \\ herever there are volcanoes earthquakes are frequent. 
ih) A man liiids that whenever he takes meat he suffers from 
constipation, which disappears the first day he ' 
aijstains from meat. 

(c) it has been invariably observed that mosquitoes are plen- 
tiful in the rainy season, but in other seasons not so. 

Qi) it lias been frequently noticed that in seasons in which 
the mango crop is scanty, the Neem crop is abundant, 
and '£;/ce 
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(e) A. lUiin, who never took bhang before, takes it one 
evening on the reconiuiendatiou of a friend who told 
him it acted as a. great appetiser in his case. Strange- 
ly enough, this other man H,i}ds it the same. 

(J) ] was once suffering from a splitting headaclie ; a friend 
came and robbed a mentiioi cone on my fureliead, and 
the headache was instantly gone. 

(// j ilTonvay and Sweden have striking points of reseinblance 
in respect of geographical position, climate, popula- 
tion, products and industries, But -Norway is 

much poorer than Sweden in national wealth, further 
inquiry reveals the fact that Norway adopts a policy 
of Protection, while Sweden has free trade. 

(A) “ I own myself entirely satlstied tiiat ti\ere is no such 
. thing as colour really inhering in external bodies, but 
o that it is altogether in the light. And what confirms 
me in this upini ui is that in proportion to the light, 
still more or less vi'cid ; and if there be no 
light, then there are no colours perceived." (Berkeley), 
wealthiest nations in the world are Christian. 

of famine are invariably followed by seasons of 
’ \ cholera. ' ' 

(/■) As long as a certain player was ca[)tain of a. cricket team, 
it ‘^I'vays won ; whilst, after he retired, it always lost 
matches.’ ■■ 

SB ^ linds that whenever he eats cucumber he suffers 
‘A ' fi'oni indigestion. 

(/->/) Colour and marking are constant in each species of wiftl 
' N animal, w’bile, in almost every domesticated animal. 
' ' there arises great variability. 
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(n) The shore of Norway is washed by tlie Gulf Stream, and 

tlie climate of Norway is temperate ; the shore of 
•iapan is washed by the Kuro Sivvo, and dapan has a 
temperate climate : the shore of Newfonndlaud is 

traversed by a cold current from Greenland, and New- 

foiiridland has H very cold climate. 

(o) When in 18T1 tbe railway from Rouen to Paris was be- 

ing constructed, gangs of English and French work- 
men were employed upon it, and the English got 
through about one-tbird more work per man than the 
French. It was noticed that tbe English work- 
men took better food than the French. 

(p) As the winter advance.s the ptarmigan changes its colour ■- ‘ ^ 

from brown to wliite. 

(q) Prof, herri, in his Cmniuctl Sochlogf/, says : “ 1 have shown 

that in .h ranee there is a manifest correspondence be- 
tween the luimber of iiomicides assaults, and mali- 
cious wounding, and the more or less abundant vintac^e’'. 

. ^ .''I'.A'i-;, , ® * 

{>■) As the duty on tobacco falls the price of it'Vu’;es and tlie 
consumption of it also increases. 

fs) Uunng the last fifty years in India crime has decreased 
whilst education lias increased. 

(f) A certain village had in 1890 five wine-shops, and ti.ere 
weie 100 ca.ses of drnukenness in that year ; in 1892 
it had four wine-shops, and there were 80 cases of 
diunkenness : in 189-1 it had three wine-shops, and 

there were 60 cases of drunkennes,s. 

(uj As tiie winter advances the days grow shorter ; a.s it nears 
Its end they grow longer. Similarly as the summer 
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advances the days grow, longer, and as it nears its end 
they grow shorter. 

(a?) The temperature falls one degree,, for every 300 feet of 
elevation. 

(^w) Two men travelling together halt at an inn after a long 
and fatiguing journey. Both order a dinner, which 
they partake together. One of them takes a peg 
before retiring, and shortly after has a violent colic. 
The other enjoys sound sleep. 

(/y) The houses of a certain hill station in India are all built 
on the south slope of the hlil. 

(;^) We find in the languages of India and of Great Britain 
a very considerable number of names almost the very 
same in sound and applied to the same objects. 

(s) A high degree of longevity is found in thinly-peopled 
districts, and mortality readies its maximum in ' the 
most crowded parts of cities. 
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CHAPTER VH. 

IMPERFECT INDUCTIONS. 

Scope of the Chapter. — In this chapter we 
shah give an account of all those forms of reasoning 
that are improperly called Inductions. This is the 
sense in which the term “ Imperfect Inductions ” has 
been used in the University Syllabus of Inductive 
at the heading of this Chapter ; i.e.^ as 
meaning ‘ modes of reasoning that do not fulfil the 
conditions of a true induction ’. The term Imperfect 
Induction is however more commonly used to denote 
an induction of the true type, which is called iw/peffect^ 
because the inference is drawn after examining only a 
few instances, not all. This feature — viz., the leap 
from the known to the unknown — is, according to 
Mill and his followers, an essential mark of a true 
induction ; for if there be no passage from the observed 
to the unobserved, there is no progress of knowledge. 

An induction which is improperly called Induction 
bears different names in different text-books of Logic,-— 
Pei feet Induction, Apparent Induction, Formal Induc- 
tion, kalse Induction, Scholastic Induction, Complete 
Induction, Socratic Induction, these are some of the 
names by which it is designated by different logicians. 

There are different kinds of “ imperfect ” inductions, 
the irregularity of which will be pointed out in this 
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chiipter. Tliese are : — Inductiou l)y Sini])!e Enuincra- 
tion, Mathematical Induction, Reasoning from f’hauce, 
Probable Reasoning, and Analogy. 

2 . Distinction between Perfect and Imperfect 
Induction. — Inductive proofs may be divided into 
two classes — Perfect and Imperfect. They are said to lie 

wJien nil the instances of a given plienomenon 
have been severally examined and the conclusion has 
been found true in each case. They are said to be 
Imperfect, when only some instances of a given pheno- 
menon have been examined, and the conclusion is 
believed to be true of all similar causes. 

In a Perfect Induction the luuversa! conclusion at 
which we arrive is no wider tlian the sum of the 
particulars ; in an Imperfect Induction the conclusion 
is extended beyond the cases examined, so as to include 
all like cases. 

3 . Nature of Perfect or Complete Induction. 
— In Perfect Induction we assert of a whole class what 
has already been found true of every individual 
member of that class Such inductions are possible 
only in the case of a class that is limited by nature, or 
which is artificially limited. For example, if after 
ascertaining that January, February, iilarch, April, 
May, June, July, August, September, October, Novem- 
ber, and December, has each less than 32 days, we 
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affirm that ‘ All the mouths of the year have less than 
32 days’, our affirmation is a Perfect Induction, becaase 
all possible cases have been examined. In this example 
the class is limited by nature. 

A class may also be limited ax'tificially in order to 
draw a Perfect induction. Ifor example, we may 
consider the class ‘ the present Municipal Board of 
Allaliabad ’ ; we may examine the qualifications of 
every individual member, and find that each one is a 
graduate ; and we may affirm, ‘ All tlie members of 
the present Municipal Board of Allahabad are Gradu- 
ates’. This is also a Perfect induction, because all 
possible instances have been examined. 

4 . Perfect Induction expressed in the Form of 
a Syllogism. — Perfect ^Induction is the exact reverse 
of fledaction. In Deduction we argue from the uni- 
versal sul)je<jt to each and all of the particulars contain- 
ed under it ; in Perfect Induction we argue from each 
and all of a numlxer of particular.s to the unh^ersal 
subject. 

A Perfect induction may be expressed in the form 
of a Syllogism, in Figure III, Dampfi, with only this 
characteristic that the minor premiss of the syllogism 
has its subject and predicate co-extensive or of equal 
extent. For example— 
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January February December have less 

than 32 days ; 

January, February December are a//the 

months o£ the year ; 

. • . All the months of the year have less tlian 32 days. 

According to the rules of the Syllogisoi the conclusion 
is invalid, because the argument being in the III 
Figui’e, the conclusion must be particular. But this 
anomaly may be avoided by transposing the terms 
in the minor premiss, and getting the 1 Figure. 

Still such a syllogism is no true syllogism, for there 
is no need of logical method to find the major pre- 
miss ; it is mere counting ; and to build up tlie syllogism 
is a hollow formality. Hence a Perfect Induction is 
also called an Induction hy Simple Enumeration , be- 
cause the major premiss is arrived at by mere count- 
ing. 

5 . Perfect Induction is no true Induction. — 
According to Mill, Perfect Induction is no true induc- 
tion at all, for the following reasons ; — 

(1) Tlie conclusion is reall}' not a general ru n- 
position, but mere .reassertion, in bi’iefer form, u 
mere summing up, of the particular preini«.'<eB. 

(2) The general term in the coiKlnsion is not 
the name of each of an unlimited numlier of things. 
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but only of each of a limited number of known indivi- 
duals. 

(3) There is no inference from facts known to 
facts unknown, but a mere shorthand registration of 
facts known ; that is 'To say, the conclusion does not 


advance beyond the premisses- 
truth. 


-it contains no new 


Hence, according to Mill, Perfect Induction is of 
no scientific value whatever, because the (lonclusion 
does not rely on the uniformity of Nature, nor is based 
on the principle of Causation. 

6. The Practical Utility of Perfect Induction.— 
Though Perfect Induction is not induction in the 
strict sense, it is nevertheless of great practical u 


It has the same function as Deduction ; it renders 


implicit, knowledge explicit. We are enabled" to realise 
what we had not realised before, to trace a univeraal 
law where we had not suspected one. It brings out 
some universal characteristic of a class, teaches us to 
recognise in those who are bound together as members 
of that class the possession of a common peculiarity 
whicii before we had only recognised as belonging to 
them as individuals. It is true that this sort of induc- 
tion doe-s not establish any connection by way of cause 
and effect between the common property and the 
common class. But still it may suggest matter for 
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thought. For example, if I go into the room of a 
friend and find his li'oraiy consists of ten books and 
ten only, and on examining them I find that tliey 
are one and all books describing travels in (Jliina or 
-Japan, a perfect induction enables me to lay down — 

‘ All my friend’s books are books of travel in 
China and Japan’, 

This suggests to me a train of thouglit that would 
never have arisen had I confined myself to the isolated 
fact respecting the nature of each book. Looking at 
them one by one, my thoughts are directe(i merely 
to the character of each, and the individual facts 
nai'rated in it. Looking at them together, 1 begin to 
think that my friend must either have been travelling 
in China or Japan, or that he is intending to go there, 
or that he must have friends in one or other of these 
countries, or that he is proposing to write an article 
on the subject, or that for some reason or other he 
must have a special interest in China and Japan.” 

( — Clarke.) 

7 . The weak point in Induction by Simple 
Enumeration. — The weak point in Induction by Simple 
Enumeration is that in the majority of cases we iire 
not perfectly sure that the enumeration is complete. 
We think we have taken into account all the parti- 
culars, without oveidooking a single case, and on this 
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ground we argue to the universal law ; whereas all 
the while there is perhaps an instance that for some 
reason has escaped our notice, and perhaps the omission 
of this single case is fatal to the universality of our law. 
lor example, let us suppose an eigditeenth century 
chemist arguing’ about the then known metals thus : — 

Iron, copper, silver, gold, lead, tin, mercury, 
antimony, bismuth, nickel, platinum, 

and aluminium, are all heaAuer than water ; 

Iron, copper, silver, gold, lead, tin, mercury, 
antimony, bismuth, nickel, platinum, 
and aluminium are all the metals ; 

. . All the metals are heavier than water, 

1 his would be a complete or perfect induction of 
the metals then known; but still the conclusion 
would be false ; for since that time potassium, sodium, 
lithium, ckc. have been pronounced to be metals, and 
all these are lighier than water. 

Only in a few rare cases can an enumeration be ex- 
haustive, and this is the weak point of all inductions bv 
simple enumeration. Of course in the case of groups 
artificially restricted or cut down to narrow limits, c.y., 

‘ the members of the present Cabinet’, ‘the reigniiig 
sovereigns of the world’, ‘the hill-stations of Iudia° 
the advocates of the Allahabad High Coui*t’, ‘ the 
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horses kept at the Viceroy’s stables, Debra Dun ’ &c , 
a complete enumeration is possible ; but statements 
about these artificial groups are wortli little more than 
a mere summing-up of facts already known 

8. Traduction, — The name IVatfecifwnu is often 
given to that form of inference in which the reasoning 
is from particulars to particulars, or iu which the con- 
sec|uent is just as wide as the sintecedent. For exam- 
ple, a child finds that several little frogs which he 
touches are cold, and he thereafter expects that other 
frogs will feel cold if he touches them. He does not 
consciously formulate any conclusion of this kind; there 
is simply the unconscious expectation of finding his 
previous experience repeated. 

9 Mathematical Inductions. — Mathematical In- 
ductions are only apparent inductions. This will appear 
from a consideration of the illustrations given below% 
which have been taken from three different branches of 
mathematics : — 

(1) Illustration from Conic Sections . — ’By pren-- 
ing upon a circle, an ellipse, a parabola and ahy])erbolii 
that a straight Jine cannot meet any of these figures at 
more than two points, we lay down the universal pro- 
position, ‘ A straight line cannot meet a conic section 
at more than two points’. This is a true genertilisation 
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because the circle, the ellipse, the paratiola, and the 
hyperbola are all the conic sections possible; but 
still this is not a true induction, as the conclusion is a- 
mere summing-up of the particulars, containing no new 
truth, representing no advance in knowledge. 

(2) llliistration from Geometry . — It is proved of 
a particular triangle ABC that its three angles are to- 
gether equal to two right angles, and from this we]iroceed 
to lay down the universal proposition, ‘All triangles have 
their tln-ee angles equal to two right angles’. This is 
a correct generalisation, but not a true induction, be- 
cause the truth arrived at is not believe<l on the evidence 
of the particular case examined, but because we perceive 
that the process of demonstration which is applied to 
one case might equally well be applied to all. In one 
sense we may sa_y that the demonstration never refer- 
red to a particular triangle at all, because there was no 
reference made to its size, its colour, its position, its 
material ; in fact, no elements of observation ivere in- 
cluded in the argument at all ; the demonstration was 
founded on the abstract idea of a triangle, or the con- 
cept of three-sided figure. There is therefore in such 
a case no true induction. 

(3) Tllustratioii fro7n Take the follo'v- 

ing arithmetic series : — 1, 7, 31, 127. Each of these is 
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an odd power of 2, minus 1 : — 

1st power, 2 — 1= 1 
3rd power, 8 — 1= 7 
■ 5th power, 32 — 1=31 
7th power, 128 — 1=127 

Each term oE the series is also a prime number. 
These particular instances may lead one to lay down the 
universal proposition, ‘ All odd powers oE 2 diminished 
by 1, are prime numbers But the conclusion is false, 
for if we try the next terra oE the series, we see that 
the ninth power oE 2 diminished by 1 is 511, which is 
not a prime number at all, because it is divisible by 7. 
This is an example oE an induction by simple enumer- 
ation upset by a contradictory instance. 

Arithmetical inductions, laying down what is called 
the law oE a numerical series, cannot properly be called 
induction, for the conviction of uniformity rests on a 
priori considerations, and not on observation of concrete 
facts. I'his kind of reasoning is generally called 
Mathematical Induction, but IMill (.‘alls it Parity of 
lieasoning. 

to. Reasonings from Chance.— lieasoning from 
Chance is perhaps the wqrst f orm of improper induc- 
tion. Because a man has once picked up a rupee from 
a p-artieular spot, he cannot argue that he will hud a 
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rupee there everj day. The principle of Chance is 
embodied in a well-known Hindustuni proverb, “A blind 
man catching a <j[uail”. Chance was once believed to be 
a deity disturbing the ordinary course of Nature. But 
now Logic tells us that every event must have a cause, 
^ and yet we speak of events having occurred “by chance.” 
What is meant by ‘chance’ in such cases is that the 
cause of the event attributed to it, is so remote that 
the causal connection (-annot be traced. A Chance 
Coincidence means a conjunction of phenomena that 
are not known to be causally connected, or from which 
we have no ground to infer uniformity. There is thus 
a radical difference between a true Induction and a 
L-eneralisation from Chance. 

! I . Probable Reasoning. Probable Reasoning con- 
; si.sts in drawing an inference from a proposition which 

^ is only aipproximately true. Propo.sitions of the form 
‘ Most S is P are called Approximate (reneralisatio)is, 
because they are only nearly universal. Proverbs, com- 
mon savings, aphorisms, maxims, &c. are instances of 
Approximate (ireneralisation. The,y are propositions 
which have been found true _, m of long- 

experience, for which reason they are also called 
Empirical Generalisations. They too are only approx- 
*' iinate, ""because they can be relied upon only within 
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tlie actual limits of time, place, and cmeumstance where 
they have been observed to be true. 

Approximate Generalisations, though often useful in 
practical life, are almost valueless in science. They are 
sometimes used as materials for universal truths, but 
they are not universal truths themselves. They lack 
precision and certainty, and are therefore useless as a 
means of discovering truths. When used as the major 
premiss of a syllogism, they can only yield approximate 
conclusions, and sometimes no conclusions at all. 

When correct statistics are available, or the exact 
conditions of a fact are known, we can make so explicit 
an assertion that the approximate generalisation will 
approacli a universal truth. For example, by a series 
of provisos or exceptions we may express an approxi- 
mate rule in the form of a certain law. 

12. What is Probability ? — ‘Probability ’ is an 
ambiguous term. In ordinary speech, when we say 
that an event is ‘ probable we mean that it is more 
likely to occur than not to occur. In scientific langu- 
age, an event is said to be ‘ probable ' if our expectation 
of its occurrence is less than certainty, as long as the 
event is not impossible, 

» 3 . Ground of Probability.— There are two views 
as to the grounds of probability : — 

(1) According to one view, Probability depends 
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upon the quantity of our belief in the happening of a 
certain event, or in its happening in a particular way. 

(2) xlccording to the other view, the ground of 
probability is experieme. The first view is obviously 
unsound, because — 

(a) belief cannot by itself be satisfactorily mea- 
sui’ed ; 

(/>) because it does not uniformly correspond 
with the state of the facts. 

Hence if Probability is to be connected with Induc- 
tive Logic, it must rest on the same ground, namely, 
— Observation. Induction is not concerned with beliefs 
or opinions, but aims at testing, verifying, or correcting 
them by appealing to facts. 

! 4. Relation of Probability to Induction.— 
There are two views on this question : — 

(1) That Induction is based on probability . — 
Those who maintain this view do so on the following 
grounds : — 

(«) that the subtlety, complexity, and secrecy of 
nature ai’e such that we are never quite 
sure that we fully know ' even what we 
have observed ; 

and (6) that the laws of nature may be altered, 
because the conditions of the universe 
may change at any moment. 
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{^) That Probability is based on Inductions . — ^ 
In all reterence respecting the probability of a fact we 
trust solely to induction from a sufficiently prolonged 
basis of actual observation. 

The first view is clearly untenable. For our induc- 
tive inferences are probable in the same sense in which 
all other truths are probable, i.e. in being relative to 
the present constitution of nature aiiil of the human 
mind, --a limitation to which all our knowledge alike 

IS subject, and which it is vain for us to attempt to 

transcend. 

The second view is reasonable. The probability 
of an event is calculated on the basis of the number 
of times it has been known to occur in the past. For 
example, if m the course of many years it appears that 
in the^ month of July in Allahabad, there have been 

four rainy days for three rainless ones, than, it is a 
matter of inductive certainty that the same proportion 
Will hold in the future. 

The evidence for probable inferences is. in the 
absence of causation, either (1) statistics, or (2) sneci- 
tic experience. - 

15. ReasoningfPom Analogy. - Reasoning from 

na ogy is a kind of probable reasoning, and therefore 
cannot constitute true induction. In analogy we 
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argue that if two things resemble each other in several 
points they will probably rese5n!)le eacli other also in 
other points. 

i6 Definition of AnaIog-y.-“ Analogy may be 
defined as a kind of probable proof which supposes 
that two things from resembling each other in a num- 
ber of points, may also resemble in some other point, 
which other point is not known to be connec'ted with 
the agreeing points by a law of causation or of co-exis- 
tence”. 


Analogy is a kind of probable proof based upon 
imperfect similarity between the data of comparison 
and the sub]e<''t of our inference”. 

— Carveth React 

“ Analogy is an inference based on .similitude”. 

— Joyce. 

The fundamental ])rinciple of Analogy is, that of 
like things under like conditions like a,ssertions are 
true,— which is only one form of the Law of Identit} . 

^^17. Aristotle’s Definition of Analog’y.-Aristotle 
1 efi lies Analogy as ‘ Tesemblance 

inj-elation,s’. We are .saicl to argue from Analogy when 
ha^fing laid that — 
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we infer that what holds true of the relation be- 
tween a and h will hold true also of the relation between 
c and d. 

The following examples of Analogy, in the old 
Greek sense, are given by Stock : — 

(1) As health is to the body,' so is virtue to the 

soul. 

(2) As a child is to its parent, so is a colony to 
its mother country. 

.(.^) As evening is to day, so is old age to life. 

(4) As the adjective is to the substantive, so is 
the adverb to the verb. 

Such reasonings from analogy are very effective in 
argument or debate, but practically worthless as proof. 
To prove that an analogy is real and substantial will 
usually take more trouble than to prove the original 
point without the assistance of analogy . 

18. Analogy and Deduction- — Like Deduction, 
Analogy assumes that things which are alike in some 
respects are alike in othei’s ; but it differs from Deduc- 
tion, inasmuch as Deduction relies on a law speeifyino- 
the nature of the resemblance upon which tlie argu- 
ment relies, and this law is the “ Dictum de nmni et 
nullo”; wher^s Analogy relies upon no law of thought, 
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t but is guided by mei’e imagination or capi'ice. Deduc- 

i tion consists in argumentation, Analogy in mere 

similitude. 

1 9. Analogy and Induction. — Analogy is a weak 
form of induction. In both the argument is based on 

i resemblance ; but — 

(1) in Induction the points of resemblance are 
fundamental or essential properties of objects, whereas 
in Analogy it is not known whether the properties are 
essential or non-essential ; 

(2) in Induction the observed common properties 
and the inferred property are known to be connected 
with each other by the Law of Causation ; in Analogy 
the two sets of properties are not. known to be either 
connected or unconnected. 

20. Value of Analogical Reasoning. — The 
in «:ogeucy of all modes of proof depends upon the 

character and definiteness of the likeness which one 
phenomenon bears to another ; but the Analogical 
^ form of reasoning trusts to the general quantity of the 

likeness between them, regardless of what may be the 
really important points of likeness. Hence analogical 
reasoning is always weak. Analogy can never amount 
to full proof : at best it gives only a probable inference, 
ir and the probability too is of varying degrees, which 
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degrees are determined by the following- rules frauied 
byjlill 

(1) The greater the number and importance of 
the points of agTeement the more probable is tiu' 
inference. 

(2) The greater the number and importance of 
the points of difLerence the less prolmble is the in- 
ference. 

(8) The greater the number of unknovvn pro- 
perties the less the value of any inference based on the 
unknown properties. 

Joyce criticises Mill in the following manner : — 

But such a basis of analogy pi’eseuts many difficul- 
ties. Tlie mere number of reseml)lances is a ]:)oint of 
little importance. The value of the inference depends 
on the reasons which we possess for supposing that the 
charaiteristic common to the two objects is really con- 
nected with the property in - question. These reasons, 
however, must not be sucb as to amount to certaii-ttv. 
They must be probable, not conclusive. But it is tliev' 
that are the true foundation of the argument : and 
whei'e they are wanting analogy becomes mere guess- 
work. Moreover, Mill’s demand tliat a comparison 
should be instituted between the kuo^vn points oi" 
agreement- and- difference, oii the one hand, and tlu; 
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iinkriowii properties/ on the otlier, is incapable o£ ful- 
filment. Siiii^e the region is iinexploredj any attempt 
to form ail estimate of the number of properties which 
it contains, innst needs. beJaTiitless, 

EXERCISES. 

,1. Wiuit do yon niiderstand by Imperfect Inductions ? Point 
out any ambiguity that you think may attach', to the expreswsion. 

2. What is a ‘‘ perfect’’ induction ? Clearly distinguish between 
perfect and imperfect inductions. 

d. Can perfect induction be expressed in the form of a 
syllogism ? Give reasons for your answer. 

4, Define Induction by Simple Enumeration. Give am 
example. In what cases is such an induction possible ? 

5. Prove that Perfect Induction is not a true induction at 

all? 

fi. Siiow by .an example that Perfect Induction, though of 
little scientific value, is of great practical utility. 

7. Wliat is the weak point in Induction by Simple Eoiimera- 

tion. 

8. Define ‘ Traduction’, and give an example. 

fi. Discuss whetiier mathematical inductions can be regarded 
as true inductions, illustrate your argnmeuts. 

id. Etiumorute all the varieties of Imperfect or !m[jraper 
inductions, and show briefly that none is entitled to be regarded 
as a true induction. 

11. How far is reasoning from Chance a true generiilisation 

12. What do you understand by “ Empirical Laws ”? In wliat 
sciihO can they he called “ laws ” ? 
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18. Define Probability and state what yon believe to be the 
ground of it, referring to and criticising any opposite views that 
you may know of. 

Id. What is the relation of Probability to Indiiction ? Are 
logicians nnanimoos on this question ? What is your own view ? 

in. H.OW far may reasoning by analogy l,ie regarded as true 
induction ? 

1(J. What is Analogy '? Distinguish- between the modern and 
the ancient use of the term. Give one or two concrete examples. 

17. State the relation of Analogy (1) to Deduction, and (2) 
to Induction. 

18. What is the value of analogical reasoniog, and on what 
does this value depend ? 

lb. State and criticise Mill’s method of te-sting tlie value of an 
analogical argument. 

20. Examine the following arguments : — 

(a) AB went up for the B. A. Examiiiation last year, and 
failed ; probably he will fail this year again. 

(/>) Some pieople say that the Government would make much 
profit by 3-educing the charge for telegrams, and the 
passenger fares for railways, to the same low rates 
that are required for letters mid packets. Tiiey point 
to the Post Office as the most protitable department (>f 
the (yoveriiment, although it charges only a half anua 
for letters. 

(c) Some astronomers are of opinion that the planet Mars 
is inhabited, because like the Eartli it is a solid i)ody, 
opaque, spherical, and having an atmospi.ere, sea, and 
land. 
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■ (d) The rnarcli of human history is like the flow of the .tides. 
(e) The State is like a family, and the King is therefore like 
a patriarch — absolute and all-powerful. 

(/) A quadruped resembles a human being in many points o,f 
structure and function'; therefore it is likely that, he 
also possesses a moral faculty like our conscience. 

(g) The war between Athens and Sparta was a war between 
a sea power and a. land power ; and the war lasted 
for many years. Tlierefore, since the war between Rome 
and Carthage' was' also a war between a land powder, and 
a sea power, it could easily have been inferred that 
this war too would continue for many years. 

(Ji) z\s in matter we may have a plurality of forces conspiring 
or opposing each other, so in mind we have motives 
uniting or opposing each other. 

,21. Analogy is the soul of Induction ,”. Criticise' this state- 
ment, ■ 

22. Consider the relations that have been held to exifit between 
analogy and induction.- . Do you think There ■ is ever proof from 
analogy ? If not, wTiat place does analogy hold in the process of 
inference 1 

23. ‘iThe Third Figure is distinctively the Indiictire Flgufd', 
Discuss 'this, view of the nature of the inductive process. 

24. Criticise the view that induction is based on the tlieory of 
probability. 

25. “ Indnction by simple enumeration can never lead, in 
itself, to more than an empirical law”. Discuss this. 
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CHAPTER VIII. 

^ RELATION OF INDDCTION TO DEDUCTION. 

I. Four Stages of an Inductive Inquiry. Induc- 
tive Logic teaches us by what kind of reasoning we can 
gather the laws of nature from the facts and events 
of the outward world. There are four steps in an 
inductive inquiry or scientific investigation ; — 

(1) Preliminary Observation. — At the very 
outset of our inquiry we should gain, by almost acci- 
dental observations and by natural experiments, a know- 
ledge of facts relating to the subject of inquiry. The: 
facts so gained are, of course, disconnected, and do 
not enable us to explain other facts : it is merely know- 
ledge given by the senses. , 

(2) Framing an Hypothesis . — VVe next proceed 
to reason about these facts, by conjecturing laws which 
may be ti’ue of the things examined. This is called 
“ framing an hypothesis ” — which means supposing a 
law or general proposition to be true for the sake of 
argument. 

(3) Dedurtive Reasoning. — JS^ext, we reason, fsy 
the syllogism or other kinds of deductive argument, to 
the particular facts which will be true if the hypothesis 
be true. 

(4) Verification. — Lastly, we proixedto et)rapare 
these deductions with the facts already collected, or if 
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Keeessary, to make fresh observations and experiments 
so as to find out whether the hypothesis agrees with 
nature. If it does not, we must modify our hypothesis 
or frame a new one altogether, and proceed afresh . 

2. Different Sciences employ these operations in 
different degrees.-- Almost every science consists of 
truths arrived at partly by induction, partly by deduction. 
In some sciences the imluctive part is comparatively 
small, and tlie deductive part very large ; <?.,£/,, Pliysics 
and Political Economy. In other sciences, the deductive 
part is very small, and the science mainly consists of 
general truths which have been discovered by means of 
induction ; e.y.. Botany and Zoology. 

3. These Steps involve Deduction.- In every 
scientific inquiry deduction must be employed in con- 
junction with induction, otherwise no result follows. 
Of the four stages of an inductive inc|uiry— Observation, 
Hypothesis, Reasoning, Verification — -the first alone is 
strictly inductive, the other three all involving deduction, 
more or less : — 

With the very process of framing an hypotliesis 
we make a rapid mental calculation as to whether the 
hypothesis fits in with facts that have been observed ; 
and this involves deductive reasoning. 

The third step is professedly deductive. 
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The last step, Verification, is again deductive, anti 
consists in applying the hypothesis to unobserved facts, 
by making fresh observations and experiments ; and 
this process, like the second step, involves deductive 
reasoning. 

4 . Can the Deductive Syllogism not supplant 
the Inductive Method completely ?- Seeing that the 
inductive method contains such a large admixture 
of deduction, the question naturally arises. Can the 
Syllogism not replace the inductive method completely ? 
It is true that in the inductive process the first step alone 
— that of preliminary observation — is propeiiy induc- 
tive ; and th.at full three-fourths of the work of investi- 
gation is really performed by deduction. Even for 
the work of observation and experiment, Inductive 
Logic declines to lay clown any rules. Still, the 
syllogism is barren of new truths : it needs the help 
of induction at the very start ; for the pi’einisses of a 
syllogism are obtained by iiuluetion, i e., by obseiwation 
and experiment. Besides, the syllogism may in any 
case he regarded as either useless or fallacious. As 
Carveth Bead points out, “ If all the facts of the ma jor 
premiss have been examined, the syllogism is needless ; 
and if some of them have not been examined, it is a 
fetjtio prineipii. But either all have been examined. 
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01 ’ some have not. Therefore the syllogism is either 
useless or fallacious”. 

5 . Points of Similarity between Deduction and 
Induction. — (1) Iii both we have to consider the con- 
ditions of truth, — only, that in deduction it is formal 
truth, ill iiwlucti on, rrtaifma/. 

(2) In both tlie reasoning turns upon the exis- 
tence of resemblance between tilings ; i.e., the question, 
‘ What sort of resemblance is a sufficient ground of 
inference ? ’ is the important question in Deduction and 
Induction alike. 

(3) The Dictum de omni et nullo, which forms 
the axiom of Deduction may, by a slight modification, be 
applied to inductive reasoning as well. “ Whatever 
is true of a whole class is true of everything contained 
in the elass ” may be restated in a slightly modified 
form thus — •“ Whatever we have reason to regard 
as constantly connected with the nature or connotation 
of a class or class-name, we may expect to be, similarly 
connected with whatever can be shown to liave that 
nature or connotation”. Or, in other words, “ What- 
ever has a mark has that of which it is a mark”. 

6. How far are the Inductive Methods strictly 
inductive ?— The formal character of Inductive Logic 
has already been pointed out in Chapter YI. It re- 
mains only to show that the Inductive Methods are 
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not sufficiently inductive at all. The Canons profess 
to lay down the conditions of proving directly, l)y 
means of observation or experiment, any proposition 
tliat predicates causation. But observation and ex- 
periment are not the only means of proof, for the Law 
of Causation is an indispensable foundation of the 
evidence, so much so, indeed, that the Canons them- 
selves are only immediate inferences from this Law, 
stated in an expanded form. Then again the applica- 
tion of the Canons to particular propositions of causa- 
tion i.s purely syllogistic. As Prof. Kay points out, 
the reasoning' in the case of each of the Methods may 
he expressed as follows : — 

“ Whatever relation of events has certain 
mai’ks is a case of Causation ; 

The relation of A to p has some or all of these 
marks ; 

. • . The relation of A to p is a case of Cau-sa- 
tion”. 

7 . Relation of Induction to Deduction.— The 
relation of Induction to Deduction is not one of opposi- 
tion, hut of interdependence. 

(1) Induction and Deduction are both necessary 
in order to arrive at laws of nature. By induction 
the facts and events of the outside world are collected 
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by observation and experiment ; by deduction we reason 
upon these facts to discover new truths. 

(1^) The framing of an h 5 "pothesis, which is the 
secoiK.! ste.]i in an inductive inquiry, involves deduction, 
for it is by (.leductive reasoning that we can tell what 
will be the. conse([uen(;es of the pai’ticular hypothesis 
assumed, i.e. hov/ it will fit in with the facts observed. 

(3) The Inductive Methods, by which we dis- 
cover and prove la^vs of cause and effect, are not 
purely inductive, but involve deductive reasoning in 
tijeir practical application to particular cases tliat have 
come under observation. 

(4) Inductive proofs ca,!! be rendered conclusive 
if they can be confirmed or verified by deductive rea- 
soning, i.e., if it can lie shown from a consideration of 
the nature of the cases that the conclusions can be 
deduced from laws already known. 

Deduction similarly depends on Induction, because 
the general propositions which constitute the premisses 
of a deductive syllogism, are obtained by inductive 
observation and experiment. 

Deduction and Induction are therefore only two 
aspects of the same thing. As Prof. M'elton says, 
“In Zmfoc/'/hn, reality presents itself in concrete and 
pai’tially isolated instances, and the task of inference 
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is to discern tlie universal which is more or less hidden 
in those instances. In Deduction, reality presents itself 
in its universal aspect, and the task of inference is to 
trace the presence of the universal in the differing and 
complex instances of its manifestation. The distinction 
is therefore solely one of the order in which the two 
aspects of reality are presented to us”. 

8. Views of various Logicians as to the Rela- 
tion between Induction and Deduction.— Venn states 
and criticises the views of various logicians on the 
relation between Induction and Deduction : — 

(1) Jeypns. — Indwtion is the inverm operation to 
Dedwiion. In Deduction, the prennsses , are given, 
and the conclusion has to be obtained ; in Induction, 
the co nclusion 'is given (in the shape of an hypothesis), 
and the premisses have to be obtained — i.e., facts have to 
he collected to prove this hypothesis. 

This way of describing Induction is entirely limited 
to the symbolical or alphabetical treatment of Logic, 
and is wholly inappropriate to such concrete problems 
as present themselves in actual life. 

(2) Bacon. — Induction is an ascending process, 
Deduction descending. By this Bacon means that he 
who is in possession of an inductive generalisation is 
like a man on the top of a hill, whereiis he who reasons 
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from universals to particulars is like a man who climbs 
down a iiill. 'Mi 

But this is only a figurative way of describing the 
I’elation between Induction and Deduction, and is 
too vague for scientific purposes. 

(3) Fowler. — 

to mui^es ; in Deduction from causes to effects. But this 
view is only partially true, for both in induction and 
in deduction we may as well proceed from causes to 
effects as from effects to causes. Again, the relation 
between cause and effect is often a reciprocal one, 
whereas according to this view it should not be so. 

(4) Buckle . — In Induction -we reason from facts 
to ideas ; in Deduction from ideas to facts. This view 
is incomplete, for in induction we more often reason 
from facts to facts than from facts to ideas. Also, we 
sometimes reason from ideas to ideas, not only in induc- 
tion but also in deduction. 

(5) Other Logicians . — Induction is Analysis^ De- 
duction Synthesis. 

This view is a narrow one. Analysis and Synthesis 
should be understood in a far wider sense. They are 
general processes, anti are not confined to induction and 
deduction only. The utmost we can say is that In- 
du<-tion makes more use of analysis than does Deduc- 
tion. 
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9, Object of Deduction and Induction Expla- 
nation of Nature. — The ob]ect of every inductive iu- 
i|uiry is the Explanation of natural phenomena. The 
essence of Explanation consists in assimilating a fact 
to some other fact or facts. Explanation is thus iden- 
tical with generalisation. The only way of making the 
obscure plain, or the mysterious intelligible, is to find 
out resemblances among facts, to make different pheno- 
mena come under a general notion. It is not any sort 
of resemblance that will suffice for scientific explanation: 
the resemblance must be fundamental ; that is to say, 
the only satisfactory explanation of concrete things is 
to discover their likeness to others in respect of causa- 
iion. Hence attempts to explain a phenomenon by 
familiar comparisons are often worse than useless. 

10. Nature of Explanation. — Scientific Explana- 
tion consists in harmonising fact with fact, or fact with 
law, or law with law, so that we may see the two to be 
cases of one uniform law of causation. For this pur- 
pose we have to find fundamental resemlilance lietweeu 
the things in c[uestion and other things that we already 
know of ; we have to generalise attributes observed in 
particular cases. Explanation thus incohes generalisa- 
tion or induction, and every induction is more or less 
an explanation of some phenomena. 
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Since Explanation is the finding of resemblance be- 
tween the phenomenon in question and other pheno- 
mena, it also involves classification. But it is always 
at last an appeal to the primary functions of cognition, 
discrimination, and assimilation. 

The nature of explanation depends in particular 
cases — ■ 

(1) upon the natural soundness of the under- 
standing of the man to whom it is offered ; 

(2) upon his education ; and 

(3) upon the nature of the subject-matter j e.q. 
in Mathematics the Explanation of a theorem means 
its proof, and consists in showing that it repeats, under 
different conditions, the definitions and axioms already 
assumed and the theorems already demonstrated. In 
concrete sciences, to explain a phenomenon means to 
discover its cause, or to derive an empirical law from 
laws of causation. 

1 1 - Three forms of Explanation. — Thei'e are three 
modes of Scientific Explanation : — 

(1) The analysis of a phenomenon into the laws 
of its causes ; e.g., the pumping of water may be ex- 
plained by being analysed into the pressure of the air, 
the distribution of pressure in a liquid, and the fact 
that motion follows the line of least resistance. 

11 
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(2) The discovery of the various intermediate 
links between an antecedent and a consequent, in other 
words, tracing remote effects to their causes ; e.g., ‘ No 
cats no clover ’ is explained by supplying the inter- 
mediate steps as follows : — -The cats destroy the 
field-mice, which prey on the bees, which, in their 
turn, are all-important agents in the fertilisation of the 
clover flowers. 

(3) The summing up of several laws under one 
more general law which includes them all ; e.g., the 
attraction of the Earth, the motion of the heavenly 
bodies, the movements of the tides are subsumed under 
the general law of gravitation. 

These three modes of Explanation are respectively 
known as Analysis, Concatenation, and Subsump;^n. 

12 Laws Classified. — To facilitate the work of 
scientific Explanation, Laws of Nature have been classi- 
fied, according to their degrees of generality, into the 
following gTOups 

{1) Axioms or Principles^ — self-evident proposi- 
tions that are regarded as universally true of pheno- 
mena ;e.y., the mathematical axioms. 

(2) Primary Zaws o/ which are univer- 
sally true only of certain forces or properties of matter ; 
e.g,, the Law of Gravitation, the Law of Heredity, the 
Law of Kelativity. 
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(3) Secondary Latos, which are derived from 
the primary laws, and are sub-divided into- — 

(«} Derivative, or those deduced from pidmary 
laws ; and 

(6} Empirical, or those that rest upon mere 
experience. 

* 3 . Limits of Explanation. — ’The explanation of 
Nature can never be completed, for the following 
reasons : — 

(1) there are fundamental states or processes of 
consciousness which cannot be generalised under one 
explanation ; e.g. colour, heat, sound, &c ; 

(2) there is a perpetual redistribution of matter 
and energy in the world ; for as soon as we have 
assigned the causes of the present state of the world, 
we have to inquire into the causes of those causes, and 
again the still earlier causes, and so on to infinity ; 

(3) every particular fact is itself infinite, so that 

we may know the laws of many of its properties and 
yet come far shoi’t of understanding it as a whole. 

Scientific explanation and inductive generalisation 
being the same thing, the limits of Explanation are 
the limits of Induction. 


EXERCISES. 

1. Xame and describe the four stages of an inductive inquiry ; 

and show that these steps involve deduction. 
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2. Can the Syllogism not replace the inductive method 
completely ? Give reasons. 

Compare Deduction with Induction, and show how far the 
Inductive Methods are strictly inductive. 

4. Describe clearly the relation of Induction to Deduction, 

5. Deduction has been called tlie “ inverse operation to 
Induction”, Justify or criticise this view. What other view's 
have been held by logicians on the relation betw'een Deduction and 
Induction ? 

6. What is the object of combining Deduction with Induction 2 

7. What is meant by “ Explanation ” ? IIow^ is Explana- 
tion related to Induction ? 

8. Name and define the three modes of scientilic Explana- 
tion. 

9. Into what groups have laws of nature been classified ? 

10. Show that there can be no limit to tlie explanation of 
Nature. 

11, “Syllogism and Induction correspond to tlie two great 
aspects of existence or w^ays in which things are knowm Examine 
critically the logical implications lying in this Aristotelian doctrine i 
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CHAPTER IX. 

J INDUCTIVE FALLACIES. 

1. Definition of ‘ Fallacy ’. — '‘A Fallacy is any 
failure to fulfil the conditions of proof ”. 

— Carveth Read. 

Errors and mistakes in reasoning are called 
fallacies 

— Jevons. 

“ Fallacies are errors against the laws of reasoning 
and evidence 

— Bain, 

“ A fallacy is a violation of logical principle, dis- 
guised undera ”. 

— Welton. 

2. Nature of Fallacy. — Any false statement is 
not a fallacy ; for example, a statement like ‘ Men are 
in the habit of walking on their heads’, cannot be called 
a “ fallacy”, because there is no breach of logical prin- 
ciples here : at best it can be called an absurdity or 
a piece of stupidity. Similarly, a fallacy should be 
distinguished from a false belief or ^ mental confusion, 
due to prejudice or other similar cause. For example, 
if an ignorant Hindu believes the Feepul tree to be a 
god, we cannot say that in doing so he commits a 
fallacy ; or if in a moment of fear, a man thinks he has 
seen a ghost in his bed-curtains, this too is not a fallacy. 
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There must be a \'iolation o£ some of the conditions of 
proof, before we can call a statement fallacious. 

A fallacy may be committed unintentionally or 
intentionally to deceive others ; in the former case it is 
called a Paralogism, in the latter, a Sophism. 

The prolific source of fallacies (of the first kind) 
is the feelings, emotions, or passions. Men in all ages 
have been biassed by their interests, their fears, their 
hopes, their likes and dislikes, their sympathies and anti- 
pathies, and even by their moral or religious doctrines. 
A very interesting discussion of this subject is given 
in Bain’s Inductive Logic, Book VI, Chapter III : 
suffice it for our purposes to point out here a few of 
the commonest fallacious tendencies of the mind : — 

(1) Perhaps the commonest of the commonest is 
Self-interest. Not only does each man endeavour to 
deceive others, but he generally succeeds in deceiving 
himself when his interests are at stake. We all have 
the greatest difficulty in seeing the faults of an institu- 
tion that is profitable to us. 

(2) Our Sympathies are also a source of errors, 
commonly disposed to see as much good as 
in our fellow-beings. A similar tendency 
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(3) The illusions of Hope are well-known. Men 
of a sanguine temperament are in the habit of dwelling 
on the good side of everything, and ignoring the dark 
side altogether. 

(4) Fern' similarly disposes the mind to dark 
and dismal views of things. Under the shape of 
Superstition^ the susceptibility to fear has held mankind 
in captivity to innumerable delusions, especially in all 
that pertains to the supernatural. 

(o) In the eye of Logic, Love is nothing better 
than a cor rupte r of the intellect. The partialities of 
affection and friendship are notorious. 

3. Classification of Fallacies. — Fallacies have 
been classified in several ways, and according to several 
different principles. For these various systems of 
classification, the student must consult his text-book 
of Deductive Logic. Here we are concerned only with 
Inductive Fallacies, and these fallacies too have been 
differently classed by different logicians, but every 
classification is more or less defective. As Prof. Welton 
remarks, “ A thoroughly satisfactory classification of 
fallacies is scarcely to be looked for “ There is ”, 
says De Morgan, “ no such thing as a classification of 
the ways in which men may arrive at an error : it is 
much to be doubted whether there ever can be 
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As a specimen of one of these various systems of 
Classification, we sub-join Mill’s ; — 

FALLACIES. 

I 

i“ ■ A .! 

From evidence ■ From evidence 

.distinctlj conceived , ■■ indistinctly conceived 

4. (Fallacies of Confiisiori). 

Inductive Fallacies Deductive Fallacies 

j 8. {Fallacies of Matiocination')* 

/. “ ^ 

1. Fallacies gj Observation Fallacies of (hnerahsation. 

The most practical system of classifying Inductive 
Fallacies is to arrange them into as many divisions as 
there are divisions of Inductive Logic. This will give 
us eight kinds of fallacies-faFallaci es of Induction, that 
is. False Greneralisation — arising from mistaken views 
of the nature of inductive inference ; -.^Fallacies of 
Causation, arising from popular errors as to the nature 
of cause ; » Fallacies of Observation and Experiment ; 
’■^Fallacies of Classification ; siiFallacies of Definition ; 
v; Fallacies of Anal ogy (leading to false Hypothesis); 
7 Fallacies in the application of the Inductive ilethods ; 
;s^and Fallacies of Ex planation. These can, of course, be 
arranged under fewer heads, but even at the risk of 
some want of method we , shall prefer to treat them 
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one by one in the order in which they have been 
enumerated above. 

I.— FALSE GENERALISATION. 

In one sense all Inductive Fallacies may be regard- 
ed as fallacies of generalisation, since generalisation is 
involved in every process of induction. Whenever a 
general statement of any kind is made, for which 
the evidence is logically insufficient, we commit a fallacy 
of generalisation. 

Fallacies of Generalisation are the commonest kind 
of fallacies. This is because the human mind is 
naturally disposed to generalise its experience somewhat 
too hastily ; and on the other hand, caution in making 
general statements is one of the sm-est marks of the 
exact thinker — the logical mind. The following are 
the chief ways in which a fallacy of generalisation may 
be committed : — 

(1) By extending propositions which hdd good only 
of the world, to remote parts of the imiverse where no 
observation or verification can he carried ; e.g., to reason 
as though there were a geographical heaven and hell, 
and to describe it in terms of the mode of life on 
earth. 

(2) By theories professing to resolve all things 
into some one element-, e.g., the theory that professes to 
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explain all mental states of thinking, feeling, and will- 
ing as modifications of the nervous system. 

(3) By supposing or inferring Causation without 
attempting to prove it. Such fallacies are known as 
Fallacies of Causation, and they will be treated separate- 
ly in the following section. 

II. -FALSE CAUSATION. 

We saw in Chapter II how difficult and intricate 
the conception of Cause is, and errors in the matter of 
causation are therefore more frequent and more su i tie 
than any other class of errors. The popular notion of 
Cause serves only to multiply such errors, which include 
those arising from the popular devotion to the goddess 
of Chance. According to the popular view, anything 
may be the cause of anything else ; but according to the 
scientific view the cause of an event is its immediate, 
unconditional, invariable antecedent. 

The Fallacies of Causation have already been enu- 
merated in Para. 18 of Chapter II ; we shall here reca- 
pitulate them with illustrations : — 

I, Assigning the cause of anything that is_ not 
t ,e, event. — -For example, we cannot speak of 
enijuiring into the cause of why two circles can touch 
only in one point : we can only give the reason of such 
a fact, because the fact is not a concrete event. Simi- 


INDUCTIVE EALLACIES. 


171 


larJy we cannot seek the cause of why two and two 
make four, or why tlie two sides of a triangle are to- 
gether greater than the third, though these hold true 
in all cases , — •because these are not concrete facts, but 
abstract mathematical problems. 

2. Seeking' the cause of th(e~ universe as a 
whole. — Carveth Read calls this the “ fallacy of trans- 
cendent inference The limit of Induction are facts 
and events that are within the reach of human in([uiry: 
it cannot extend to regard events too vast for man’s 
comprehension. Induction also deals with events that 
can be compared : it cannot deal with that ivhich is 
unique. All inquiries as to whether the universe was 
created by a Supreme Intelligenqeror whether it origina- 
ted in a fortuitous concourse of atoms, are therefore 
beyond the province of Induction, and must be conduct- 
ed by a pnori reasoning exclusively. 

3 Mistaking Go-existenee for causation-— 
when a man wearing an amulet escapes from the pla-' 
gue and regards the amulet as the cause of his escape. 
Or, because the body and the mind dwell together it 
should not be argued that either is the cause of the 
other. 

4. Mistaking Causation for Co-existence— e. 9 . 
to think that it is a matter of accident that great rivers 
generally flow past great cities ; or that tropical birds 
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have bright plumage ; or that hill stations are cooler 
than cities in the plains. 

5 Mistaicing mere sequence for causation. — • 

This fallacy is commonly known as “ Pnsi hoc, ergo 
propter hoc ”, and it is a very common error. Supersti- 
tions afford plentiful instances of this fallacy ; e.g., a 
man starts on a journey on a Thursday afternoon and 
meets a mishap on the way, and attributes it to the 
Thursday afternoon. The appearance of a comet is 
supposed to cause famines, plagues, earthquakes, and 
other disasters. Travelling in a northerly direction on 
a Tuesday or Wednesday is believed, by ignorant 
Hindus, to be unlucky. Dreams dreamt in the small 
hours of the morning are believed to come true. 
Certain conjunctions of planets are supposed to be 
favorable or unfavorable to persons born “ under the 
influence” of particular stai’s ; and so on and soon. 

6. Mistaking the Co-eflfeets of a common cause 
as standing in the direct relation of cause and effect. 
— For example, the establishment of a religious society 
in a particular district may be followed by a decrease 
in crime, and yet both these may be due to the same 
cause — the spread of education. For example, again, 
the flow- tide always precedes the ebb-tide and is equal 
to it, and yet one is not the cause ■ of the other, both 
being caused by the attraction of the moon. 
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7. Mistaking one condition of a phenomenon 
for the whole cause,— For example, to say that the 
numerous Bank failures that took place in India recently, 
were caused by panic, is only true if we use ‘ cause’ 
in the popular sense ; or to say that a temperature of 
32" F. is the cause of the freezing of water. 

8 . Mistaking a single consequence for the 

whole effect. For example, to think that the setting 
up of an alms-house will relieve distress in a district ; 
that fatigue will be removed by taking a stimulant ; 
that protective duties will encourage industry, are all 
fallacies of this type. For the effect of each of these 
events will be more than the single consequence named. 
The alms-house will not only relieve distress, but also 
encourage idleness and pretence ; the stimulant will 
remove fatigue, but will produce nervous depression 
that may be followed by various consequences of its 
own ; protective duties will not only encourage indus- 
try, hut also laziness, by removing the stimulus of 
healthy competition. . 

9. Treating a remote condition as an uneondi- 
‘ tional one. - For example, to say that Napoleon’s Russian 
campaign was the cause of his downfall ; that the im- 
position of the Jazia by Aurangzeb was what brought 
about the ruin of the Moghal Empire ; or to say that the 
present triumph of European civilisation was really due 
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to the Greek victory at Marathon, are all fallacies in 
which one single condition, and that too a remote one, 
has been supposed to make up the whole cause. 

10. Neglecting the negative conditions of a 
cause.— We have seen (in Chapter II) that the cause 
is the sum of the positive and negative conditions ; and 
so if we take account only of the positive conditions, 
and ignore the negative ones, we commit a fallacy. 
For example, to say that “ water boils at a tempera- 
ture of 212° F.” is not scientifically accurate, for we 
have to add the negative condition, “provided the 
pressure of the air be the same as at sea-level ” ; or to 
say that “an increase in the supply of a commodity 
will cause a fall in its price ” is also fallacious, for 
we have to specify the negative conditions, viz., ‘pro- 
vided there is no increase in the demand ’ &c. Hence 
in all economic laws there is a condition invariably 
attached “ other things being equal ”. In every case 
of causation due account must be taken of what are 
called “ counteracting causes ”, and whenever this is 
not done the result is a fallacy. 

I!. Placing Empirical Laws on the same foot- 
ing of certainty as those of Cause and Effect.— For 
example, statements like the following are all based on 
mere experience, and not on the law of Causation : — 
‘ Men of high destinies have high-sounding names ’ ; 
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‘¥0 man is a prophet in his own country ’ ; ‘Every 
increase in a man’s income causes an increase in Ms 
happiness’ ; ‘ Vaishnavas are the meekest of Hindu 

sects’ ; ‘ The longest-lived men belong always to the 
priestly class ’ ; &c. 

12. Confusion between Cause and Effect owing 
to their interaction. - Cause and effect being quanti- 
tatively equal, the relation between the two is often 
reciprocal, especially when both last for a long time. 
For example Industry produces wealtli, and the 
acquisition of wealth causes industry ; Habits of 
study sharpen the understanding, and the increased 
sharpness of the understanding may afterwards con- 
firm these habits of study ; Excess of population may, 
by impoverishing the labouring classes, be the cause 
of their living in bad dwellings, and again bad dwell- 
ings, by deteriorating the morals of the poor, may 
increase population ; Drunkenness is due to stupid- 
ity and stupidity results from drunkenness. 

IIL-FALLACIES OF OBSERVATION. 

As all inductive inference starts from concrete 
phenomena, and continually returns to concrete pheno- 
mena, as the test of accuracyj it is evident that its 
validity depends directly upon the correctness and per- 
fection of the observations of fact upon which it is 
based. 
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A Fallacy of Observation does not mean a violation 
of any of the rules for watching facts or events,— for 
Logic lays down no rules for observation ; it means any 
omission or partiahty in collecting facts with a view 
to the generalising process. 

Fallacies of Observation are of the following varie- 
ties, according as they result from 

1 . Noji-observation of particular instances. 
This consists in overlooking or omitting to notice fai;ts 
or particulars which ought to have been observed. 
For example, objects immersed in water appear magni- 
fied, but from this we do not conclude that they 
become magnified. Another instance of this fallacy 
may be noticed in the proverb, ‘ Think of the devil and 
the devil is before you ’. This is based on the observa- 
tion of many cases in which the mention of a person’s 
name during his absence has been immediately followed 
bv his suddenly turning up at the place. Fhc ciioi in 
the statement consists in the non-observaii<yi of the many 
more instances in which this has not happened. A 
third instance of this fallacy is to assert that because a 
phenomenon has never been observed that therefore it 
is necessarily non-existent. 

2 . Non-observation of important conditions. 
This fallacy consists in taking _ note of the, immaterial 


I N DUCTI V'E FALI,A( -lES, 


17 r 

or irrelcv.-ujc conditions of a pbeuotuciton aivl over- 
conditions. For exaniple, those- 
who lichen od in fveiiehn Dighy’s Sympathetic cure ", 
^vhM/h eoiisisteci in applying an ointment to the weapon 
which caused a wonnci instead of' to tlie wound 
itself, committed tins failacy, because they overlooked 
tlif essentia! circianstanee that nature was left to lier 
own devices for effecting a cure. Secondl\-, those wlio 
say that an ima'ease in the numlier of convictions for 
any particular crime necessarily shows an actual in- 
crease in tliat crime, also commit this fallacy, for thto ’ 
do not notice the important fact how far the laro'e'r 
returns were due to greater vigilance on the part' of 
the police, lake another example. Suppose A. .spends 
the whole of his income in expensive living, and is 
supposed m give great employment to labour ': B, who 
lives mo-ierately. invests a great deal of his monev 
in profitai.lc concerns, and is thought to give little 
ui go Si liplov ment. ibis is a fallacy, for B’s inonev 
goes to support a number of industries giving employ- 
ment to tiioiLsauds of workmen, and this is not 
ilirecti}' visiUie. 

consists in giving a 

lalse c.irej-pretation to our sensations?,— in_ph, serving a 
for e.vainple, Ave think Ave the sun 
rise a.m: s-cr. and <-onrlude that the sun ’"moA-es ' round 

w 'coc. ^ 
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the Eartli. The moon at rising and setting appears 
mueli larger tlian when high up in tlie sky : this is tlie 
effect of the intervening atmosphere, not a diffierenee 
in the actual size of the moon. Ventrilo<[uism is 
another instance of mal-observation ; as a voice wiiiiih 
comes from the vocal organs of the N entriloijuist seems 
by a minister-pretation to issue from an inanimate and 
motionless object. 

Fallacies of Experiment are tlie same as fallacies 
of observation. Mistakes in conducting experiments 
■may arise from neglect of any of the following pro- 
cesses : — 

(//) repeating experiments as often as may'' be 
necessary, 

{!>) averaging them properly, 

(c) verifying one experiment liy another, 

{d) refining the metliods of exaer measure- 
ment. 

iV.-FALLACIES OF CLASSIFICATION. 

Fallaiaes of Classification consist in bringing together 
under one group or under one name, things that luivc 
no common properties ; e.^., to call all black biriJs ‘‘ a 
kind of erow ”, oral! white birds “a kind of swan”, or 
an airship, “a class of ship”. 

Fallacies of Classification arise from a l.n'cae.h of 
one of the rules of Logical Division, ft has aiveariv 
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been pointed out in b'hapter JV that tlie tests of ii good 
Classification are tlie same as tije tests of a LooicaJ 
Division, especially the rule that the sub-classes must 
be mutually exclusive. The commonest kind of 
faulty Division is Cross Division ; in the same way the 
<*ommone.st kirni of defective Classification is one in 
which a group is counted twice. Such a classification 
would confound the very idea of specific distinctions 
which is tlie essentia! idea in a classification. 

The liest example of defective classification is the 
old classification of the Virtues into Justice, Prudence. 
Courage and Temperance : for prudence includes the 
whole of temperance as well as that jiart of couragi- 
tliat conduces to self-interest. 

Another famous example of fallacious classification 
is tlie division of mental states into Knowing, Feeling, 
and Willing. This is a cross division at every step, 
for knowing is not possible wu'thout some kind of feel- 
ing, say, ill the shape of interest, and without some 
kind of willing, if only in the shape of attention. Again, 
feeling is not possible unless we know the thing which 
e.xcites the feeling : and so on. 

Fallacies may also ai’ise from <;onfasiug classifica- 
tion witl) mental analysis, or concrete partition, or 
<lismemherment. For example, we may separately 
attend to the form, the size, the hrilliam-y, ami the 
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v¥eigi.it oi^ a diamorid ; but a (iianionii (;aiu he '‘eiassi- 
tied into tliese (.qualities. Similarly, a Classifir.atioii, 
siiould be distinguished from the physical (iiv:isioo ot: a., 
whole iji to aggregate parts : exj.^ the different parts of a 

house-— til e foui'idatious, the -walls, the roof, &c.- -do not 

make up a ’ndassiticatiou 

Fa!laci6‘s inay also result from dividing a. whole on 
trivial or insigni-ficaiit ciiaracters, as. if -we were to 
“classify '' an arruy or the populntiou of a town into 
persons witli na'rnes of one syllable, .and persons' witlr 
naioes of more titan one syllable, 

' V. FALL4CIES OF DEFINITION, 

lddla<ies of Detiuition arise, like falla<‘ies of Classh 
lication, from a violation of any of the rules of Detinl- 
tion. Detinimun as we have seen in ffliapter IV, 
<‘onsists in fixing ljy language the* precise signitic^ation 
■—Le,. the connotation— ot genera! rmmes. Defining 
does not therefore apply to the uumcaniiig name, 
to the Frejper name. An arliitrary name used for a 
particular eh ject, as “Ivalloo” fora dog, or “Fairy 
l^ueen” for a iocomotive engine, or “ Falmopar' fora 
iiouse, caimor be “defined*' in tlie proper sciise of the 
term. It may, however, be “described*’ by being* 
represented and marked off from all other things by 
a series of suggestive names of general signifi(*atiou. 
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For examjjie, we iiiaj sn' that ‘(.'aim opal 'is " a broad - 
1 routed />'«/>•« Jiouse, on tiie Fiasteru Caual Roiid, Debra 
Dun, ill wliieli rlie Alexandra Hotel nsei i to lie located’'. 
This is a, description, and not a definition. 

A. perfect definition is the whole ••oiinotation of 
the name defined. The singlina' out of one or two 
properties, lor tlie mere purpose of iliscri mi nation, is 
not a proper definition, for example, an •airship" 
is not iiccuratelj' iJefined by being caller! hi mechani.sni 
for fiyiiig throng'll tin; atmosphere’. 

To give a good <lefinition of a thing is one of the 
most difficult of intellectu'al ta.sks. It is much easier to 
<Titici.se a <lefinition tlian to frame a new one. 

This .liffiiailtyis further un-reased by the fact that 
a name originally applied to one thing, may, hi" 
association, he transferred to another, or come to have 
an extended meaning. The word ‘ letter’, for example, 
has undergone a series of ti-ansitions. Originally applie<i 
t<3 the alphab'ctic <iiaracters, it pas.sed to epistolary 
<«rrespondeuce, and then to literature ; and it retains 
all these meanings still. The wor<l Tgentleman ’ is 
an exami.ile oi transitions growing out of historical and 
politi<‘al circumstances .Meaning originally a man horn 
in a certain rank it came liy degTees to connote all such 
'piaiitms as were usually fomid to belong to persons of 
that rank. I bis consideratiim. e.xplains why in one of 
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itsvulgiir inH-eptntions it uu'aiis anj' one wlio lived 
witlioiit labour, hi another without manual labour, 
and in its more elevated signification it has in every 
age signified the <.‘ondiiet, ciiaracter, habits and outward 
appearance, in whomsoever found, vvhich, according to 
1, he ideas of that age, belonged or were expected to 
belong; to jiersons born and educated in a. high social 
position". 

To test ( iefinitions the liest thing is to apply tlve 
Rules of Definition given in Text-books of Deductive 
Logic. 

VL—FALSE ANALOGY. 

A False Analogy is a comparison in whicli there is 
little or no real resemblance. There are three varieties 
of this fallacy 

). Wrongly estimating the force of a Compari- 
son.— -This fallacy occurs wlienever in a comparison 
the points of resemblance are allowed too innch weig:ht 
relatively to the points of difference wdth wiiich tliey 
are bound up. in su(di a case tlie I'omparisou is found 
to break down in detailed application. A familiar 
c.Kample of this kind of False analogy is the comparisois 
of the history of a nation to the life of m:ut, in respect 
of birth, growth, maturity and decay. Tlui (omparisun 
cannot, howe^•er, be pushed any further. A nation’s 
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iosse.' are repaireil : the pliy-sleal ftiilnre of a human 
lieiuu;' is ii’reparable. 

2. Missing the exact bearing of a compari- 

son. -in this case. points of resemblance, which are 
ill! j'H.irtant relatively to one purpose, ai’e made the basis of 
iUi ansilogy *lire<.‘te(! to another purpose. Welton quotes : 
a.s an instance a passage from Plato’s RepuMif : “ Iii'\ 

justice consists in keeping property safe, the just mail 
must be a Idiid of thief; for the same kind of skill 
which enables a rmm to defend propei’ty will alscf 
enable him to steal it”. The weak point of tins analogy v 
is that thougli the capacity of preserving pi"opertyt 
may be identical with the capafa'ty of appropriating it. 
rhe act of preserving it is very different from tlie act 
of appropriating. 

3. U^.of figurative language. In the use of 
figurative language the error often consists in assum- 
ing the existence of an analogy where none exists, 
d'lius, for instance, tlie speaking of a ‘ mother-cauntiy ’ 
ill relation to colonies may lead to the infei'ence that the 
rckiTions of a colony to tlie mother-country are the 
onne us those of childreu to their mother, and hence 
to rlie inference that it is the duty of the moth 
conn fry to support her colonies. Other points 
ilifference will also suggest themselves in the two rei 
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A similar instance of false analogy line to iigm’ati\-c 
language is to compare the metropolis to the ‘ iiea'i 
or ‘ heart ’ of tlie body, and to argue tlnit, just as any 
almormal increase in these menihers points to disease 
in the natural body, similar diseases \vil! follow in the 
state if the capital of the country becomes very large. 

Other examples of false analogy are to compare 
the governor of a country to a pilot. Scott, in his 
Marniion, compares Pitt to a pilot or Iielmsmaii. when 

lie says that Pitt— 

‘ With dying hand the rudder field 

VII. -FALLACIES IN THE APPLICATION OF THE 
INDUCTIVE METHODS, 

.Fallacies resulting from the incorrect application 
of the Inductive Methods, are tlie sarne as fallacies of 
generalisation, —only that the direct occasion of tlie 
error in the former cases is due to insufficient elimi- 
iiatiou or improper application of tlie Canons. These 
fallai'ies are at bottom fallacies of I'ausation, because 
the main object of the Methods is to deterinine causal 
ccitinection between phenomena. 

A detailed iiccount of fallacies resulting from fbi 
wrong application of the Inductive Methods would be 
bur, a mere repetition of the foregoing chapters. Hein e 
all that will he done here is briefly to indicate the main 
.sources of error under each of the Indui-tive .\lethod.'i. 
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L— THE METHOD OF AGREEMENT. 

The main sources of fallacy under this head ;rre : - 

(1) Observing an insufficient number of irt- 
stances : as wh(*it a man seeing’ a few of his edui-atcd 
friends discontented, argues that rdutation nuikes 
people i!iscontente<!. 

(-) Taking note ol irrelevant or nnes'ftitial 
points of a-greeinent ; as when a. man noticing that all 
hhinamen wear pig-tails, should conclude fliat the 
pig-tail is the cause of the c.vccileuce of Chinese art. 

(3j Kcglectiiig to take note of a possilde plu- 
rality of causes and iuterrai\-ture of effects ; as 
when a man finding tliat some countries adopt a 
gold staudaiv.i should argue that the gold standard 
alone was the cause of tiieir prosperity. Tlie pros- 
]>erity or liecline of wliole coniitries is a very cojnplex 
phenomenon that (tanuot be explained by single causes 
like tijese. Also the tern.! ‘ pro.speritv’ means tl.'c sum 
of the multiple effects of a variety of causes ; it in- 
cludes, for instance, progres.s in education, trade uid 
commerce, products a.nd industries, armv and liuvv, 
vtc. : and ail the.-c canimr evidently lie due to ,,-h- 
sufficing cause. 

2. THE METHOD OF DIFFERENCE 
I be chief source of fallacy here is to believe that 
wc have got two instance's of a phenomenon tbut 
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iAKiictly alike, except Iot one circumstance, wlieii as a 
uiHtter of fact, tlic reseinjtlance between the tw<^ i'' in a 
sn close. 

Suppose that on iustitutiuc' a comparison betwc-eu 
liastem and Western Beno'a! we find tfiat these two 
Tracts of country are exactl_v alike in pliysical features. 
!u<iiuiate, in population, in products and industries, 
in trade and conmierce, <kc., and tiiattlie only point of 
ddfereuce between the two is that in one pros ince 
education is backward, in the other not. To apply 
the method of difference, we <'arrv on fui’ther in()uirie.s 
and iind that the staple food of Eastern Bengal 
is rice, whereas that of Western Bengal, rice and wlieat 
in e(|ual proportions. Shall we be right in saying that 
ir is the ditfereiK-e in the staple food tliat accounts for 
the difference in the state of education in the two 
provinces? Or could we, by the “experiment ” of 
iidrodiicing wheat into Easteim Bengal, improve its 
educational system ? 

3. -THE JOINT METHOD OF AGREEMENT AND 
DIFFERENCE. 

The fallacies aiTsing under this Method are (he 
same as under the Method of Agreement. Also, since 
This method relies chiefly on oliservation it is exposed 
to id! the risks to which the process of observation is 
exposed. {Vide III. “ Fallacies of Observation’’.) 


IN l,> POTIV K fAI.L ACIES. 


187 

For exitiiijile, on examining' a num!>er of e<laca:fce<l 
|,ieupie we cotne to the hypothesis tliat education makes 
jiCMjpIe dif^cont mted : and to <»ufirm tliis liypotliesis wt' 
o.xaininc a i'ew negative instances — i.e., people who are 
unediitiatcd; and su[)pose find that tiiey miitented. 
Shall we he righr in supposing that our hypothesis is 
itnnvct r' No : tor we might ha,ve erred both in the 
first case and in the second. The people whom wc 
thouglit to hi' di.S(«ntented were probably more truly 
contented than tiie ignorant lierd whom we supposed 
to he happy in their ignorance. 

4. -THE METHOD OF CONCOMITANT VARIATIONS. 

The chief .source.s of faliac}' in the application of 
this method are : — 

(1 ) Mistaking (|ualitativc variations for i|uantita- 
tive ones : e-y . if nitli c‘oncomitant change.s of weather 
the water vaj.iour in the air assumes the form first of 
ilew. then of mi.st. then of fog, then of cloud, then t»f 
rain, we cannot apply this Method at all. 

(2) Applying the method to cases tliat can 
never come under observation ; it is the move- 
ineiir of the Iv.irth on its orliit that causes the revolu- 
tion. of the seasons : and this movement is at a certain 
uniform rate : we cannot argue from this as to what 
Would happen if this inotiou svere to he j>erFormed at a 
eontiuuaJlv accelerate' I rate. 
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(3) To argue indefinitely according to this 
method ; e.g., the distinctness of a sensatioii is in propor- 
tion to tlie intensity of a stiinnlus ; vte cannot argue tliat 
if tiie intensity of a stimulus, say of sound, were iaerease< 1 
a thousand times more than what is necessary to 
make tlie sound audible, tlie sound would become a 
rhonsand times more distinct ; because, in such a curie 
what woiihl happen is that the aiU<iitory organs w<)i.il<l 
t)c. |)ermaneutly injured. 

(4) f’ailing to notice that two phenomeiia 
vaiyiiig together may he joint effects of a (tomiuon 
cause : e.g,, in pi’oportiou a.s the religious faculty is 
strong in. men their moral faculty gains strength also ; 
Ijiit from tills we cannot infe)- that the strength of tlie 
one is eauseil hy the strength of the other: for the 
strength of hath faculties may really be due to the 
iiiflnenee of edm-ation. 

^ 5. -THE METHOD OF RESIDUES. 

The chief fallacies under this head result foan 
supposing that the application of the Method -if 
Residues is a.s easy as working a sum in sinijile subtrac- 
tion. 'file study of r^iduary phenomena is a imarrir 
diffivult snidy,, implying as it dies an accurate know- 
ledge of all that has been said or written <au ever\ 
braueli of the phenomena. For example, if we were 
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to iu(|uire wiietijei* there Is in man a siepanite mom 
faculty hy t.iie Method of Residues, that wouh.l .meai 
that we (eiu .satisfactoi-ilj" explain all other thiac'g tliai 
are in man's nature, except the existence of a Con 
science which judges f)etweeu riglit and wrong. I’mt 
man’s nature is a siihject that man, in all tlje centioies 
of his existence, has not yet heen able fu!!\- to under- 


VIIL- FALLACIES OF EXPLANATION. 

There are three varieties of this fallacy : - 

(1) R_epea_tii}g__ a fact in different language : 
c.t/., to say tliat opium produces sleep hecanse it 
ptassesses a soporific virtue, may be an excellent 
paraplirase, but not a scientific explanation. 

(2) Regarding a phen omenon as siinple only be- 
cause it is familiar ; e.g., to ^explain'^"eombustioTi,“as 
simply the proces.s of burning^is no explanation. 

(3) Supposing without sufficient gTounds that 
an ultimate law of natora is really not xiltimate, hut 
secoiidarv ; C.U., to supDose that bfravitation is dlx. Ui 
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MISCELL AN ECUS EXERCISES ON INDUCTIVE'. 
FALLACIES. 

HINTS FOR THE EXAMINATION OF ARGUMENTS. 

L The examination of arguments with a view to 

^ matter re- 

.miring tlieg.-e.Kst care: there are few .lepaitmems 
Ilf Logic whicli present greiKi- .lifflcnltiea to student* 

tlian tliis. . 

■2. Ti: you are re.iuire<l to point out tlie lallacy m 

any argument, an analysis will very Ireciueutly reveal 
the hui that it may legitimately be dasse.l under seve- 
ral heads. But you must bear in mind tiiat it^ is^ uoi 
in Lorreetly naming a fallacy, or giving a list of them, 
hut in ottering correct reasons for the error, that tiie 

virtue of an answer inheres. _ 

•5 If an argument falls under more lieads ot tal- 

lacv than one, it”is advisable to point out all of them. 

■' 4 . Specify as nearly as possible the exact error 
<'ommitt.ed. If you cannot call up the technical name 
of a particular fallacy, it is lietter not ro give any name 

at all than to give a wrong name. 

, 5 ' But vou, should, before proceclmg to wora mn 
auy Exercises on Fallacies, make yourself familiar with 

all the technical names of kinds of tallacy. 

all, you must remember that every argu- 
ment offered for criticism is not necessarily fallacious. 
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EXEiiOJBEs, 

f. Iliiisira„ie aiiv one or Mill’s Ex|jenieental MethucE hv 

ji), lying ir, t.. the investigation of two of the following questions : — 

(1) the effects of playing cricket on health ; 

(2) the causes of the Plague ; 

(i!) the nseiii the prices of things. 

hat is the nature of the toi lowing' ai’gnnient r 

A ('ollege ha.s gone up in minihers. Its situation is m.- 
hangeJ ; tile fees are the same ; the system of teaching i,s iinchany- 
d ; the staff inid management are the .same ; therefore tlie incrcasi 
iiust lie due to the suoce.s.sion of a new Principal. 

.•!. \Ahat inference can yon draw from the following 
j]d i"fv w'bioli the Methods ? 

(a) Five «)i,u of tiie severi schools-of Allahabad show an 

ij'erueiv good result at the Matrieiihitiori Examinatio'!}. 
It is l(.ui!id tliat III ail these sciiools the atteridanco er 
sel'iolars was exiremelj regular. 

y iiiere a-re two wards for indoor patients in a ..ceriaif; 
liospudal, Oiie facing ijorth, and the; other south. ThV' 
healtli of the patients in the., latter, ward is good, bur, 
the, death-rate is high in the former, 
a .public library the proportion of no-vels to other work' 

, was, I.,; 0 in ascertain 'year ;; I A d the ' next year ; .-up,- 
1: li the year after. ■ I’he . nimiber of readers 
iargesr in the second year and smulle.st in the third. 

In IlUO the earnings of the O. B. .R. irom third rla." 
pmssenger iares was one lac of rupees, in excels 
derived from other cla.sses ; in 1911 the ex.«o", 
wris j I lac : in 191. i it was lA , lacs c lujd irs llli h ir 
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The portion oi' Liickiiow oa the north side ol the hhiuit.' 
is much healthier than that on the sotirh side of th^• 
river, there being no difference in tlio saidtatiMsi i>r 
population of the two portions. 

Wluit Inductive Methods are involved in tlie feilowing' 


(if) I'iie nearer all bodies approach to the eurt.h. the greater ss 
the velocity svith which they approach ii : bill tito 
fartiser tliey are, tlie less is the force with whicii tiiey 
tend to approach it ; we may therefore infer that iimir 
greater (or less) nearness to the earth is the cause of 
their iiicreased (or dimiiiished) velocity. 

/>! A. B, C, D, and E were the members of th.e committee 
winch rejected my friend. I know that A, B, Ch and 
.0 did vote for him, so tiiat he must have been black- 
balled by E. 

■''} Wiicn heat is applied to a thermometer, the mercury lirsi; 
falls a little, then rises. Siiice only the rise is caused 
by the expansion of the mercury, tlie fall must be due 
ti» some other cause, i.e,, the expansion of the glas^ 
tube by the heat. 

'. dj By noticing carefully oa what nigiits dew is or is noi 
deposited, we discover that a clear sky i.- an indispens- 
able condition of its formation. 

( ^) [t is observed that those polished substances arc most 
strongly dewed which conduct iieat worst : while tlirisc 
which conduct heat well resist dew most effectually. 

\ /') A guiuea and a feather dropped togetiier from the top of 
a 'glass ' yessel which has been rendered vaeiiiim, reacli 
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the bottom at the same moment, fn the aii- the tinea 
■trops mnoh faster. 

<:') M«v of 

■ - |,a„ ^ n»«,„i,o ; 

theie.oi-e mos(jiu!toes are the cause of malaria. 

Jixamine the folhnviiig arguments : — 

I") '’^-^^nhasj.u-oveJamosteffic^^^^^^ ,e,„ed, to manv 

,;r;"H^^^hedmenand .omen r^ Europe^ 
It .S Idcely timretore that it will prove useful in my 

(0 A Hi„d„ j ^ 

d„rr“°' V«»l,,a,.„d I e«i,- 

tlode he must be a Sudra. 

(<■) A boy hears that lie has passed the Matriculation Ex- 
ummattmu He knows full well he could not have passed 

rhari "( ^ eonclude.% 

that he has passed in Class III. 

« M„,, ,„iw i„ 

leai. le syllabus has all along been the same; there 
i.s no reason to i.elieve that the standard of teaching has 
gone down: the nature of the questions set has also been 
practically the same : the average intellect of the 
students has not declined. The heavy failure must 
therefore be due to a new Examiner. 

</) The Hundred Years' War was a struggle between France 
and England, and it lasted for a very long time, as its 
very name shows. From this it could have been in- 
terred that the Napoleonic Wars would continue f.u- 

nianj. years. ■ ■■ 
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• I* .'/-v'ft rl V.V from Itollowiiig 

AVhat iiiiereDce cvm yoo. ala^s r • 

,n« that the obsemitioii was oon-ect 

(•«■) All male birds l.avo bright feathers, all femaies, dull. 

(6) Bnffalo-milk cm, tarns a greater proportion than 

cow's milk. . . ' 

(o') It has beer, obser-^ed that of all castes //oturns turnidi the 

largest perceirtage of men for domestic service in the 
(.A Carefarobservatiou reveals the fact that those who take 

meat food ha^-e bad teeth, while vegetarians have as a 
lole sti'oijg teetk. 

(,) S.p.U.d a.'e pe-'.ollj i'i 

„„„t ttol the lotmet is mo" moo'itomo'm « . 
tl.eveloi'e • iilUe ooUev tli«» the >>“1 * 

.,,h.„o«.net,i.. ."litovis. of the »«« .leek. 

.h. ..«.h.b'«'. h,,lll..l..l»le*. 
e shed. f.i". i" U»" Bbot-"' 

7 Examine the following arguments v-/ ; i; 

'( b, A bov on his way to the Examination-hall sees a A if-inn . « 

^ (a lay). He had heard before from his parents that the 
Hil-kanth was a very auspicious bird, sacred to t le go( 
Shiva A few weeks later he hears that he has passed 
his Examination, and he at once attributes lus success 

to the Hsil-kanth. -.f.,!! fnc wo 

of temperate regiui)^. neat i.- 
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((/) Sherlock Holi«es says to lir. Watson : ■Obserration 
shows me tliat you have been to 'Wigniore Street 
Post Office this morning. For I see there is some 
red mud oil your boot, and there ' is some, red miid of 
a siiriilar kind in front of the post-office, and, so far as 
I have observed, nowhere else in the neighbourhood ’h 

(>) Halley's comet appeared in' UHO, and the same year, in 
fact,, the same month, our . gracious 'King-Ernperor 
Edward VIL of beloved memory died, 

Wliat Shakespeare says is therefore perfectly true : 

“ When beggars die there are no comets seen, 

„ The heavens themselves blaze forth the death of princes”. 

IS, Wiiat logical inference can you draw from the following :~~ 

(a) “ In ail unhealthy cvmntries the greatest risk of fever is 
run by sleeping on shore, is this owing to the state 
of the body during sleep, or to a greater abundance of 
miasma at such times ? It appears certain tiiat tliose 
who stay on board a vessel, though anchored at only 
a, short distance .from the coast, generally suffer less 
than those actually on shore”. 

( — Darwin). 

.(b) Plague Doctors have observetl tliat out of every hundred 
seizures soine ninety prove fatal. 

lb What inference can you draw from the following ciretun- 
stances, and according to wliat method ? Will such an inference be 
conclusive ! if not, how would you make it conclusive ? — 

“] have of late,' says a physician “from time to time risen 

a iieadaclie in the mornnig, foi which I cannot account. Some- 
how I fancy tnat it must he connected with some sort of digestive 
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disarraugemeiifc, and that this disarrangement is the result of some 
food which 1 have taken and which does not suit my stomach. One 
day it occurs to me that my headache always follows a special diet, 
and that possibly this may be its cause. I therefore take note of 
what I ha\'e for dinner, and after a little experience I discover that in 
most cases when I have eaten jogged hare for dinner I have a 
headache the next morning. 1 .set to work to test the connections. 
First of all L take a number of days when my ^ dinner has been 
as varied as possible. On one day I have taken soup, on anotlier 
day none, (hi one day I hav'e laid rice, on another bread, on anotlier 
mutton. One day I have drunk port wine, on another sherry, on 
another champagne, on another hock, on another nothing but waiter. 
But on all these clays there has been jugged hare, and on eacii of 
them there has been a headache foliow^ing 

IP. What fallacy, if any, is involved in the following 
inference: — 

T ha[)pen to he staying in an hotel in i^Iadras where I make tlie 
acquaintance of a Madrasi gentleman. I liod him not only most 
courteous and kind, but full of information and an excellent master 
of English. His talents in this respect make such an impression on 
me tliat T unconsciously argue tliat all Madrasi gentlemen are good 
scholars of English. 

11. Can we argue that because the body of one man is liable 
to disease, therefore the body of some other man is exposed to the 
same malady ? if we do, wdiat kind of argument would it be 
And ^vould such an argument he strong ? 

1*2, Criticise or justify the following instances of Causation : — 
(u) I walk under a ladder and miss the trfiin just afterwards : 
T attribute my misfortune to the iihluck resulting 
from going under a ladder. 
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(b) A sliip sails on a Friday and is sliipwi'scked. and one 

of the passengers blames his folly in starting on hr 

11 1^1 lick j day. . * 

(/O All babitiial acco nuts for his shattered iierve> 

by tlie fact that he studied hard at tiie IlDiversitv ::i. 
ills youth. 

lo. inference can you draw from the foHowing’ fact — 

Near „I\aples there is a very -curious cave, called the. .Grotto 

iiito it, but dogs when they enter*' 

fc^ooii fall down and die, unless quickly removed. 

{Jerons), 

14. Tf a person in perfect health falls down stairs, and receives 
severe injuries, followed by death, can we feel sure that the fall 

caused ,tiie death ? 

If the same happens to a man seized with some kind of lit, will 
tiie inference be different ? Give reasons for botli. 

lb. Can you draw any inference from the following well- 
known fact : — 

VFhen air is forced into a fire by use of the bellows, greater 
heat is produced ; the more powerfully we blow, the hotter the tire 
becomes, and as soon as we leave off blowing the fire be-dn^ f'-. 
cool. ° 

1 ( 1 . Supposing a bouse to be burnt down, raention all the 
antecedents and consequents yon can think of, and point out those 

aiitecedeots which might be causes. 

1/. The carpet of a room becomes faded, how would yoii 
attempt to ascertain whether this is due to the air, ov the lire (iu 
the chimney), or people walking on it. or by some cause of cliange 
in tiie„carpe,fc^ itself 'y.. 
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18. “ A healthy person who walks biiskiy in a sheltere4 place 

iloes not feel cold even when the air is very cold. How wotild you 
ascertain fey experiment whether his feeling warm is due to exercise, 
or to shelter, or to both ” ? 

( — Jevons,) 

III. If on looking into a manufactory you see two wheels, one 
of which always moves or stops when the other moces or stops, wliat 
would you infer about them, and by wliat mode of reasoning ” ? 

( — Jerons.) 

20. “ The Nile by oversowing its l-anks enriches the neigli- 
bouring country : therefore the Fo by oversowing its banks will 
enrich the tieighbouring country. What do you think of this 
argument ” ? 

( — Jevons.y 

21. Well water needs more soap in washing than pipe water. 
This is because well water is “ hard,’* whereas pipe water is ‘‘ soft 
What sort of explanation is this ? 

22. Is there any logical inference in the following cases 

(ft) Travellers sometimes make a rapid journey by railway 
through a foreign country, and tljen come home and 
write a book. Tiiey judge of millions of people by the 
few that they get to know in hotels or public 
co?ivejances. 

(/>) The savages living on the shores of New Gninea have 
probijbly been ill-treated by the crews of trading 
vessels. Hence they are very unfriendly to strangers. 

2;]. What Inductive iMethod is applicable to the followiiig 


If a Spring- tide due to the attraction of sun and moon, is 
twelve feet at a certain place, and we know that an ordinary tide, 
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due to the rnoon alone, is eleven feet, we conclude that the sun’s 

attiacfciois cfusses a rise of one Foot, 

:i4. What fallacy is committed in the following ; — 

^ The father of a dumb girl wanted to know why "his daughte,' was 
v nmb. Jsotlung ,s more easy than to explain it ”, said the 
phys.c.a„;.‘rteomes from her having lost the power of speech ” 

^ yes , objects the fatl.er, -but the cause, if you please, whv 
. has lost the power of speech The physician was quite ready 

..C that It IS the impeding of the action of the tongue 

( JevoDs, quoting Moliere). 

-■5. A iiumbei of diolera oases agree in nothing but that all 

.opposed to enable us to draw a valid inference from this fact ? 

It has been observed ti.at the spots on the sun and storms 
mi earth increase and decrease at the same periods. Can we 

-.tablish any connection between these two phenomena, and if so 
what method Give reasons. = la u so, 

” The marks on the rocks in Cumberland are explained 

..mm as diose now made by glaciers in Switzerland”. Wlnt sort 
m leasomng Have we here? Do you think it is sound ? 

-^S. The .iigl.t that Oliver Cromwell died, a great storm 

de^-a.st^itea Londoo. What sort of fa f 

wiiat feoit ot fact would you call this > And 

JOT draw any inference from such a fact ? 

ih Can you draw any inference, and if so of what kind, from 

the following* premisses :- 

A great many Hindus are worshipper.s of tihiva ; 

A great many Hindus are educated ”. 
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?j0. The teiiiperatiire of the interior of the Earth increases, as 

we doticeiid, at a nearly uniform rate of one degree to fifty feet of 
descent. Does this fact furnish any basis for an inference ? If so, 
unto what limit, and according to what principle ? 

:-31. What kind of statements are the following, and how far 
jire they reliable : — 

(o) About 2J50 persons in a year commit suicide in .Loudoo. 

(/>) The tops of very high mountains ai'e covered with snow. • 
(c) tijiiinine cures a Ht of ague. 
iri) T1ie siiu will rise to-morrow. 

!>,■>. Dnder what head of fallacy would you class the following, 
and why: — 

TheCJrecdt philosopher Thales imagined that all phenomena 
whatsoever were at bottom merely the many-sidedness of a single 
central pcover — viz., Water. 

53. Is the hypothesis that Dreams are superoatura! creatures 
sent down by the Angel of Bleep, a correct hypothesis? (live fiill 
reasons. 

54. What kind: of supposition is -the supposition of • an ..etlierial 
substance pervading all space, and by its iukI illation s p^opag^atill^^^ 
Light and Heat, as tiie air propagates sound ? 

55. What kind- of supposition is the supposition of an original 

Social Contract ” determining the rights of sovereignty ? 

50. What kind of assertions are ,, the following ? : - Exam 
them logically : — 

(a) The more haste, the less speed. 

(h) Honesty is the best policy. 

(g) Knowledge is virtue. 
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differs ia oiie or tw ' " 

a chemist -u r " "“'™P'»daiff pivp^^^ 

^»...t,„";;7„,;r„,!i :i ■ ';:ixiH.;f ""' ^ “■ " 

^ as a bov lyino- on HiP> (w*. 

day looking up into the skv. 'j 3I/,, r . " Tf "" '‘‘ 

'•e'-v high ,„, in Hie •,!,■ r t '* ''®''-'' biici 

mistaken and th-.t wh a - 1 1 ,. ‘ t^^ncl that [ ,va.s 

% i»d p»»e,. 

vv hat was the nature of this “mistake A ’ 

40. 1” *eading English Grammar we Jind that s!! ’ r ■ ■ 
simple and gerundiai, are preceded bv ‘ to ’ - . , '"''mtues, 

How far may the word ‘ tn ’ h i ^ oxpiessed or niKlerstoocL 

d to 1.. .poke,, rf .. ,,l» ,,f toa,i- 

*1. “ Berkelej di.to.,v,ied tli.l l.r-.™t,r fad i|,e ellito ,• 

preventing small-po.v. He tried it in !.:=,„ • 1 , " 

smai!-po,x rao-ed with , neighbourhood when tlie 

j ia„eu with gieat violence. ‘And the trial’, he sav^k ‘ f,,]),. 
answered mv e-vpectation • nil .pi ■ ^ ' 

=i.,id,e„, j, .irj t 

::: ci::'.;: :rr 
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(•>. '' One SiinJay movning in a poor country parish there 

appears the pheiwraeiiori of a half sovereign in the offertory : 
ihl clergviiiaa knows by repeated experience that none of his flock 
^ver by '"any chance give more than a silver threepenny, but he has 
perceived a stranger present in the congregation ”. What inference 
would be (Irawu, and by what method I 

4 - 0 . A student works hard for an l^xaiiii nation, but fails, ( an 

ne legitimately draw the conclusion that h.ard work brings on 

failure ? 

44. A gentleman driving down a street one dark night comes 

into collision with a lampless Lamppost and sustains some injuries. 

How far was the darkness, and how far the lamp-post contributory 
causes of the accident ? 

4o. Seasons of famine are in India very often succeeded iiy 
reasons of cholera. ( 'an pru trace any causal connection between 

iliese two phenomeiia / 

iif. lumany of the towns of the iJ. F. it lias been obsened 

that some wells contain sweet water, otliers brackish. The brackish 
.ones arc as a rule situated in those quarters which have been 
iiiliabited for many generations : the sweet ones, in portions newly 
settled. What inference can you draw from the above, and by 

.. xThat method T ■ 

-1-7. We notice that in India tea cultivatiuu is carried on only 
in hilly tracts of country. 1>oes this afford any basis for inference .’ 
If SO, how ! 

4,)S. in all countries the rule is that as inamifactuiv riourishes. 
cicrienhure declines. Is there any causal connection between ina 

iwo ? 




4«,.. BOJ.S who wore very preoo,..io„. fo earlv are kaov 

" ^'7'"' 7'» -•^-,„e,.,y. Uoe. thi. wa,™,. ,.. h. d..::-,: 

a umversai coHchLs.o.,, or any conelusion at all 

,’7’i after finishing his course ill Dediif-tiv 

and Inductive Logic, proposed to amend tl.e definition of [,oaic In 
-lirng It “the most charming comedy of errors” Hovv 'f.i 

was this definition inspired by logical acumen and iiow far hv voiuh. 
liii admiration ? ■ • 
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